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Abstract

The TRANSIMS network representation provides access to detailed
information about streets, intersections, and signals in a road network.
It forms alayer separating the other subsystems from the actual network
data tables so that the other subsystems do not need to access the data
tables directly or deal with the format and organization of the tables.
This subsystem alows the user to construct multiple subnetworks from
the network database tables. It includes road network objects such as
nodes (intersections), links (road/street segments), lanes, and traffic
controls (signs and signals).
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l. Introduction

The TRANSIMS network representation provides access to detailed information about
streets, intersections, and signals in a road network. It forms a layer separating the other
subsystems from the actual network data tables so that the other subsystems do not need
to access the data tables directly or deal with the format and organization of the tables.
Figure 1 shows the position of the network subsystem within the TRANSIMS software
architecture. This subsystem depends only upon the database subsystem, and only upon
that during network object construction from data tables.
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Figure 1. Location of the network subsystem in the TRANSIM S softwar e ar chitecture.

This subsystem allows the user to construct multiple subnetworks from the network
database tables. It includes road network objects such as nodes (intersections), links
(road/street segments), lanes, and traffic controls (signs and signals). Link attributes for
the road network include such characteristics as link type, length, directionality, speed
limit, number of lanes, grade, and intersection setbacks. Traffic controls may be either
signs (stop and yield) or pre-timed signals.

The body of this document outlines the design, implementation, and usage of the
subsystem. The appendices contain the complete C++ source code and sample data.

Il. Design
A. Concepts

1. Node

A node is the part of the network corresponding to a vertex in graph theory. Nodes
typically occur at intersections in the road network. A node must be present where the
network branches and where the permanent number of lanes changes. A lane is
considered permanent if it is not a temporary, pocket lane (see the definition of pocket
lane below). A node may be present where neither of the aforementioned occurs,
however. Nodes are not required where turn pockets start, as these are not considered
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permanent lanes. Each node has a traffic control associated with it (null, unsignalized,
pre-timed, actuated, coordinated, etc.).

2. Link

A link is the part of the network corresponding to an edge in graph theory. Links
represent street and road segments. Each link has a constant number of permanent lanes,
but may have a variable number pocket lanes. A link may have lanes in both directions,
or the lanes in opposite directions may be on separate links (in which case no passing into
oncoming lanes will be possible).

3. Lane

A lane is where traffic flows on a link. The lanes on each side/direction of the link are
numbered separately, starting with lane number one as the leftmost lane (relative to the
direction of travel). Each successive lane to the right of it is numbered one greater than
its predecessor. Pocket lanes (i.e., turn pockets, merges, and pull-outs) are numbered in
sequence, even if they do not exist for the full length of the link. A two-way left-turn
lane, if present, is considered to be lane number zero.

4. Pocket Lane

A pocket lane is either (a) a right or left turn pocket (a lane that starts after the from
intersection and ends at the to intersection), (b) aright or left pull-out (a lane that starts
after the from intersection and ends before the to intersection), or (c) aright or left merge
pocket (alane that starts at the from intersection and ends before the to intersection. If a
lane starts at the from intersection and ends at the to intersection, it is considered a
permanent lane, not a pocket lane.

5. Parking

Parking areas are located along links and are used as origins and destinations for vehicle
trips. Parking may be placed where it actual is physically located in the network, or it
may be placed in aggregate generic parking areas representing several of the driveways,
lots, parking places, etc., on alink. Places where vehicles leave the network are called
boundary parking aress.

6. Traffic Control

Each node has a traffic control associated with it. The traffic control specifies how lanes
are connected across the node and the type of sign or signalized control that determines
who has the right-of-way.

7. Lane Connectivity

Lane connectivity specifies how lanes are connected across a node. Lanes are numbered
from the median and include turn pockets. Incoming and outgoing links and lanes are
defined relative to the node. For each incoming lane on an incoming link, at least one
outgoing lane must be specified for each outgoing link that a vehicle on the incoming link
can transition to. Multiple outgoing lanes may be defined for an outgoing link, if desired.

LA-UR-97-1580 8



8. Unsignalized Node

An unsignalized node represents the type of sign control, if any, that is present at an
unsignalized node. Examples are stop and yield signs. Nodes where only the number of
permanent lanes is changing are generally considered unsignalized.

9. Signalized Node
A signalized node represents atraffic light. Each signal has a timing plan.

10. Phasing Plan

A phasing plan specifies the turn protection in effect for transitioning from an incoming
link to an outgoing link during a particular phase of a specific timing plan.

11. Timing Plan

A timing plan specifies the lengths of the intervals during the specific phases for atraffic
light. Many nodes may have the same timing plan. It is possible for each phase to
transition to more than one phase if required.

12.  Study Areas and Buffer Areas

The microsimulation distinguishes two types of links in its calculations: Study area links
arethelinks of interest for the traffic analyst. The output subsystem, for instance, records
events such as when a vehicle leaves or enters the study area. The nature of the
microsimulation makes it necessary aso to simulate traffic on additional buffer arealinks.
Typically, these link form a fringe about two links thick around the study area. A
simulation includes buffer links in order to avoid edge effects such as when vehicles enter
the study area on its boundary; the buffer gives these vehicles time to interact with other
traffic and achieve realistic behavior before entering the study area.

B. Classes

The network subsystem has classes for constructing a road network from database tables
and for supplying information about the road network to clients. Figure 2 through Figure
6 show the relationships between the classes.

LA-UR-97-1580 9
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Figure 2. Class diagram for the noderelated classes in the TRANSIMS network
representation subsystem (unified notation).
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Figure 3. Class diagram for the link-related classes in the TRANSIMS network

/
representation subsystem (unified notation).
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Figure 4. Class diagram for the control-related classes in the TRANSIMS network

representation subsystem (unified notation).
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Figure 5. Class diagram for the location-related classes in the TRANSIMS network

representation subsystem (unified notation).
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Figure 6. Class diagram for the geography-related classes in the TRANSIMS network
representation subsystem (unified notation).

1. TNetFactory
A network factory allocates and constructs new network objects.

virtual TNet Node* NewNode( TNet NodeReader & r eader)
Return a new node from the specified reader.

virtual TNet Li nk* NewlLi nk( TNet Li nkReader & r eader)
Return a new link from the specified reader.

virtual TNet Pocket* NewPocket ( TNet Pocket Reader & r eader)
Return a new pocket from the specified reader.

vi rtual TNet Par ki ng* NewPar ki ng( TNet Par ki ngReader & r eader)
Return a new parking place from the specified reader.

virtual TNet UnsignalizedControl *
NewUnsi gnal i zedCont rol ( TNet Unsi gnal i zedCont r ol Reader &
reader, TNet Net wor k& net wor k)

Return a new unsignalized control from the specified reader and for the specified
network.

virtual TNet Ti medControl *
NewTi medCont r ol ( TNet Si gnhal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Return a new timed control from the specified reader and for the specified
network.

virtual TNetlsol atedControl* New sol at edCont r ol ( Net Nodel d i d)
Return a new isolated control for the specified node.

LA-UR-97-1580 12



virtual TNet Nul | Control* NewNul | Control ( TNet Node& node)
Return anew null control for the specified node.

2. TNetNetwork

A network represents al of the network database that has been instantiated. Each
network manages/owns the nodes, links and signal coordinators it contains and has a map
of parking places.

TNet Net wor k()
Construct a network.

NodeMap& Get Nodes()
const NodeMap& Get Nodes() const

Return the set of nodes in the network.

Li nkMap& Get Li nks()
const LinkMap& GetLinks() const

Return the set of links in the network.

Par ki ngMap& Get Par ki ngs()
const Par ki ngMap& Get Par ki ngs() const

Return the set of parking placesin the network.

Si gnal Coor di nat or Map& Get Si gnal Coor di nat or s()
const Si gnal Coor di nat or Map& Get Si gnal Coor di nat ors() const

Return the set of signal coordinatorsin the network.

3. TNetSubnetwork

A subnetwork represents a subset of the instantiated network. Each subnetwork is part of
anetwork and has references to the nodes and links it contains.

TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& net wor k,
TGeoFilterFunction& filter = TGeoFilterNone(),
TNet Factory& factory = TNet Factory())

Construct a subnetwork with geographic filtering using the reader.

TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& net wor Kk,
Nodel dSet & nodesRequest ed, LinkldSet& |inksRequest ed,
NodeSet & nodesProvi ded, LinkSeté& |inksProvided,
TNet Factory& factory = TNet Factory())

Construct a subnetwork of specified nodes and links using the reader.

NodeSet & Get Nodes()
const NodeSet & Get Nodes() const

Return the set of nodes in the subnetwork.
Li nkSet & Get Li nks()

const LinkSet& CetLinks() const
Return the set of links in the subnetwork.
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TNet Net wor k& Get Net wor k()
const TNet Net wor k& Get Net wor k() const

Return the network.

4. TNetReader

A network reader reads a network from the database. Each reader has a node, link,
pocket, parking, lane connectivity, unsignalized control, signalized control, phasing plan,
and timing plan table.

TNet Reader ( TDbTabl e nodeTabl e, TDbTabl e |inkTabl e, TDbTabl e
pocket Tabl e, TDbTabl e parki ngTabl e, TDbTabl e
connTabl e, TDbTabl e unsi gTabl e, TDbTabl e si gTabl e,
TDbTabl e phaseTabl e, TDbTabl e ti neTabl e)

Construct areader for the specified tables.

TDbTabl e& Get NodeTabl e()
Return the node table.

TDbTabl e& Get Li nkTabl e()
Return thelink table.

TDbTabl e& CGet Pocket Tabl e()
Return the pocket table.

TDbTabl e& Get Par ki ngTabl e()
Return the parking table.

TDbTabl e& Get LaneConnecti vityTabl e()
Return the lane connectivity table.

TDbTabl e& Get Unsi gnal i zedCont r ol Tabl e()
Return the unsignalized control table.

TDbTabl e& Get Si gnal i zedCont r ol Tabl e()
Return the signalized control table.

TDbTabl e& Get Phasi ngPl anTabl e()
Return the phasing plan table.

TDbTabl e& Get Ti mi ngPl anTabl e()
Return the timing plan table.

5. TNetNode

A node is the part of the network corresponding to a vertex in graph theory. A node must
be present where the network branches and where the permanent number of lanes
changes. (A node may be present where neither of the aforementioned occurs, however.)
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Each node has a unique id, a geographic position, and an associated traffic control, and is
connected to links.

TNet Node( TNet NodeReader & r eader)
Construct a node using the reader.

TNet Node( Net Nodel d i d)
Construct a dummy node with the specified id.

Net Nodel d Getld() const
Return the id of the node.

TGeoPoi nt & Get Geogr aphi cPosition()
const TGeoPoi nt & Get Geogr aphi cPosition() const

Return the geographic position of the node.

Li nkRi ng& Get Li nks()
const LinkRi ng& GetLi nks() const

Return the ring of linksin order.

voi d AddLi nk( TNet Li nk* | i nk)
Add the specified link to the ring of links.

TNet TrafficControl & Get Traffi cControl ()
const TNetTrafficControl & GetTrafficControl () const

Return the traffic control for the node.

void Set TrafficControl (TNetTrafficControl*)
Define the traffic control for the node.

bool operator==(const TNet Node& node) const
Return whether the node has the same id as the given node.

bool operator!=(const TNet Node& node) const
Return whether the node has a different id from the given node.

0. TNetNodeReader

A node reader reads node values from the database. Each node reader has a database
table accessor and database fields.

TNet NodeReader ( TNet Reader & r eader)
Construct a node reader for a given network.

TNet NodeReader (const TNet NodeReader & r eader)
Construct a copy of the given node reader.

TNet NodeReader & oper at or =(const TNet NodeReader & r eader)
Make the reader a copy of the given node reader.
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voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MbreNodes() const
Return whether there are any more nodes in the table.

Net Nodel d Getld() const
Return the id for the current node.

TGeoPoi nt Get Geogr aphi cPosition() const
Return the geographic position for the current node.

7. TNetLink

A link is the part of the network corresponding to an edge in graph theory. Each link has
a constant number of permanent lanes, but may have turn pocket lanes also. A link may
have lanes in both directions, or the lanes in opposite directions may be on separate links
(in which case no passing into oncoming lanes will be possible). Each link has a unique
id, nodes at its two ends, zero or more accessories, zero or more lanes on each side, zero
or more permanent lanes on each side, a length, setback distances from the intersection,
through links at either end, speed limitsin either direction, and an angle (in radians) from
its endpoints.

enum EFunctional C ass {kQ her}
There are several functions for alink.

TNet Li nk( TNet Li nkReader & r eader)
Construct alink using the reader.

TNet Li nk( Net Li nkl d id)
Construct adummy link with the specified id.

Net Li nkld Getld() const
Return theid of the link.

voi d Get Nodes( Net Nodel d& nodeA, Net Nodel d& nodeB) const

voi d Get Nodes( TNet Node* & nodeA, TNet Node* & nodeB) const

voi d Get Nodes(const TNet Node*& nodeA, const TNet Node* & nodeB)
const

Return the nodes at the ends of the link.

voi d Set Nodes( TNet Node* nodeA, TNet Node* nodeB)
Set the nodes at the ends of the link.
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AccessoryCol | ecti on& Cet Accessories()
const AccessoryCol | ecti on& Get Accessories() const

Return the accessories on the link.

LaneCol | ecti on& CGet LanesFron{const TNet Node& node, bool pockets =
FALSE)

const LaneCol | ecti on& Get LanesFron(const TNet Node& node, bool
pockets = FALSE) const

Return the lanes going away from the specified node. The lanes are ordered (but
not necessarily numbered) from the divider outward. Pockets are included
optionally. A TNet Not Found exception is thrown if the node is not at one of the
link’s ends.

LaneCol | ecti on& Get LanesTowar ds(const TNet Node& node, bool
pockets = FALSE)

const LaneCol | ecti on& Get LanesTowar ds(const TNet Node& node, bool
pockets = FALSE) const

Return the lanes going toward the specified node. The lanes are ordered (but not
necessarily numbered) from the divider outward. Pockets are included optionally.
A TNet Not Found exception is thrown if the node is not at one of the link’s ends.

REAL Cet Lengt h(bool setback = FALSE) const
Return the length of the link (using the default units). The length is measured
from one node to the other, unless setback distance subtraction is requested.

REAL GCet Set back(const TNet Node& node) const
Return the setback distance (using the default units) at the specified node. A
TNet Not Found exception is thrown if the node is not at one of the link’s ends.

Net Li nkl d Get Thr oughLi nk(const TNet Node& node) const
Return the through link at the given node on the current linkNek Not Found
exception is thrown if the node is not at one of the link’s ends.

REAL Get SpeedLi nit Towar ds(const TNet Node& node) const
Return the speed limit of the lanes heading toward the given node on the current
link. A TNet Not Found exception is thrown if the node is not at one of the link’s
ends.

REAL Get Angl e(const TNet Node& node) const
Return the angle (in radians) of the link from the specified node. A
TNet Not Found exception is thrown if the node is not at one of the link’s ends.

TNet Node& CGet NodeBet ween(const TNet Li nk& | i nk) const
Return the node between the current link and the given linkiNeA Not Found
exception is thrown if the links are not adjacent.

bool operator==(const TNetLi nk& |ink) const
Return whether the link has the same id as the given link.
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bool operator!=(const TNetLink& |Iink) const
Return whether the link has a different id from the given link

8. TNetLinkReader

A link reader reads link values from the database. Each link reader has a database table
accessor and database fields.

TNet Li nkReader ( TNet Reader & r eader)
Construct alink reader for a given network.

TNet Li nkReader (const TNet Li nkReader & r eader)
Construct a copy of the given link reader.

TNet Li nkReader & oper at or=(const TNet Li nkReader & r eader)
Make the reader a copy of the given link reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Li nk()
Get the next link in the table.

bool MborelLinks() const
Return whether there are any more linksin the table.

Net Li nkld Getld() const
Return theid for the current link.

voi d Get Nodel ds( Net Nodel d& nodeA, Net Nodel d& nodeB) const
Return the node ids at the ends of the current link.

BYTE Get Per manent LaneCount Towar ds( Net Nodel d i d) const
Return the number of permanent lanes heading toward the given node on the
current link. A TNet Not Found exception is thrown if the node is not at one of
the link’s ends.

BYTE Get Left Pocket LaneCount Towar ds( Net Nodel d i d) const
Return the number of left pocket lanes heading toward the given node on the
current link. ATNet Not Found exception is thrown if the node is not at one of
the link’s ends.

BYTE Get Ri ght Pocket LaneCount Towar ds( Net Nodel d id) const
Return the number of right pocket lanes heading toward the given node on the
current link. ATNet Not Found exception is thrown if the node is not at one of
the link’s ends.
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bool HasTwoWayLeft TurnLane() const
Return whether there is atwo-way left turn lane on the current link.

REAL GetLength() const
Return the length of the current link.

REAL Get G- adeTowar ds( Net Nodel d id) const
Return the percent grade of the lanes heading toward the given node on the current
link. A TNet Not Found exception is thrown if the node is not at one of the link’s
ends.

REAL Get Set backDi st ance( Net Nodel d i d) const
Return the setback distances at the given node on the current link. A
TNet Not Found exception is thrown if the node is not at one of the link’s ends.

Net Li nkl d Get Thr oughLi nk( Net Nodel d id) const
Return the through link at the given node on the current linkIN& Not Found
exception is thrown if the node is not at one of the link’s ends.

REAL Get Capacit yTowar ds( Net Nodel d i d) const
Return the capacity in vehicles-per-hour of the lanes heading toward the given
node on the current link. ANet Not Found exception is thrown if the node is not
at one of the link’s ends.

REAL Get SpeedLi nit Towar ds( Net Nodel d i d) const
Return the speed limit of the lanes heading toward the given node on the current
link. A TNet Not Found exception is thrown if the node is not at one of the link’s
ends.

REAL GCet Fr eeFl owSpeedTowar ds( Net Nodel d i d) const
Return the free-flow speed of the lanes heading toward the given node on the
current link. ATNet Not Found exception is thrown if the node is not at one of
the link’s ends.

REAL Get Crawl SpeedTowar ds( Net Nodel d i d) const
Return the crawl speed of the lanes heading toward the given node on the current
link. A TNet Not Found exception is thrown if the node is not at one of the link’s
ends.

TNet Li nk: : EFuncti onal C ass Get Functi onal O ass() const
Return the functional class for the link.

U NT Get Cost Towar ds( Net Nodel d i d) const
Return the cost (in arbitrary units) for traveling on the link toward the given node.
A TNet Not Found exception is thrown if the node is not at one of the link’s ends.
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9. TNetLocation

A location is a point along a link. Each location is on a link, is measured from a node,
and is specified as an offset relative to the start of itslink.

TNet Locat i on( TNet Li nk& i nk, TNet Node& node, REAL of fset)
Construct a location along the given node and link, with the given offset from the
node. The exception TNet Not Found is thrown if the node is not at one of the
link’s ends.

TNet Locati on(const TNet Locati on& | ocati on)
Construct a copy of the given location.

TNet Locat i on& oper at or=(const TNet Locati on& | ocati on)
Make the location a copy of the given location.

TNet Li nk& Get Li nk()
const TNet Li nk& Get Li nk() const

Return the link on which the location lies.

REAL Get O f set Fron{const TNet Node& node) const
Return the distance from the given endpoint of the link. The exception
TNet Not Found is thrown if the node is not at one of the link’'s ends.

TGeoPoi nt Get Geogr aphi cPosition() const
Return the geographic position of the location.

virtual bool |sOnSpecificlLane() const
Return whether the location is lane-specific.

10. TNetLane

A lane is where traffic flows on a link. Each lane belongs on a link and has a starting
node, a number, and zero or more pockets.

TNet Lane( TNet Li nk& |1 nk, Net Nodeld node, NetLaneNunmber nunber)
Construct a lane on the specified link, starting at the specified node, and identified
by the specified number.

TNet Li nk& Cet Li nk()
const TNet Li nk& Get Li nk() const

Return the link on which the lane lies.
TNet Node& Cet St art Node()

const TNet Node& Get St art Node() const
Return the starting node for the lane.
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TNet Node& CGet EndNode()
const TNet Node& Get EndNode() const

Return the end node for the lane.

Pocket Col | ecti on& CGet Pocket s()
const Pocket Col | ecti on& Get Pocket s() const

Return the pockets on the lane.

const TNet Lane* GCetLeft Adj acentLane() const
Return the lane to the left, if any.

const TNet Lane* Get Ri ght Adj acent Lane() const
Return the lane to theright, if any.

Net LaneNunber Get Nunber () const
Return the number of the lane.

11. TNetLaneLocation
A location is alane-specific point along alink. Each lanelocation ison alane.

TNet LaneLocati on( TNet Lane& | ane, REAL of fset)
Construct alocation along the lane, with the given offset from its start.

TNet LaneLocat i on(const TNet LaneLocati on& | ocati on)
Construct a copy of the given location.

TNet LaneLocat i on& oper at or=(const TNet LaneLocati on& | ocati on)
Make the location a copy of the given location.

TNet Lane& Cet Lane()
const TNet Lane& Get Lane() const

Return the lane for the location.

bool |sOnSpecificlLane() const
Return whether the location is lane-specific.

12. TNetLaneConnectivityReader

This reader reads lane connectivity values from the database. Each lane connectivity has
a database table accessor and database fields.

TNet LaneConnecti vi t yReader ( TNet Reader & r eader)
Construct alane connectivity reader for a given network.

TNet LaneConnecti vi t yReader (const TNet LaneConnecti vi t yReader &

r eader)
Construct a copy of the given lane connectivity reader.
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TNet LaneConnecti vi t yReader & oper at or =( const
TNet LaneConnecti vi t yReader & r eader)

Make the reader a copy of the given lane connectivity reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MboreNodes()
Return whether there are any more nodes in the table.

Net Nodel d Get Node() const
Return the id for the current node.

Net Li nkl d Getlnlink() const
Return the id for incoming link.

Net LaneNunber Getlnl ane() const
Return the id for incoming lane.

Net Li nkld GetQutlink() const
Return the id for outgoing link.

Net LaneNunber Get Qutl ane() const
Return the id for outgoing lane.

13.  TNetAccessory

An accessory is where something happens along alink. Each accessory has auniqueid, a
type, and alocation.

enum EType {kPocket, kParking}
There are severa types of accessories.

TNet Accessory( Net Accessoryld id, EType type)
Construct an accessory with the specified id and type.

Net Accessoryld Getld() const
Return the id of the accessory.

EType Get Type() const
Return the type of the accessory.

TNet Locati on& CGet Locati on()

const TNet Locati on& Get Location() const
Return the location of the accessory.
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voi d Set Locati on(const TNet Locati on& | ocati on)
Set the location of the accessory.

14. TNetAccessoryReader

An accessory reader reads accessory values from the database. Each accessory has a
database table accessor and database fields.

TNet Accessor yReader ( TDbTabl e& t abl e)
Construct an accessory reader for a given network.

TNet Accessor yReader (const TNet Par ki ngReader & r eader)
Construct a copy of the given accessory reader.

TNet Accessor yReader & oper at or =(const TNet Par ki ngReader & r eader)
Make the accessory reader a copy of the given accessory reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Accessory()
Get the next accessory in the table.

bool MoreAccessories() const
Return whether there are any more accessories in the table.

Net Accessoryld Getld() const
Return the id for the current accessory.

voi d Get Locati on(NetLinkld& |ink, NetNodeld& node, REAL& offset)
const

Return the location of the current accessory.

15. TNetPocket

A pocket is a length of lane intended for special uses such as buses and pulling out,
vehicles waiting for turns, vehicles accelerating in order to merge, etc. Each pocket has a
style and a length.

enum EStyl e {kTurn, kPullout, kMerge}
There are several styles of pockets.

TNet Pocket ( TNet Pocket Reader & r eader)
Construct the pocket accessory from the specified reader.

EStyle Get Style() const
Return the style of the pocket.
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REAL GetLength() const
Return the length of the pocket.

TNet Lane& CGet Lane()
const TNet Lane& Cet Lane() const

Return the lane for the pocket.

16. TNetPocketReader

A pocket reader reads pocket values from the database. Each pocket has database table
accessor and database fields.

TNet Pocket Reader ( TNet Reader & r eader)
Construct a pocket reader for a given network.

TNet Pocket Reader (const TNet Pocket Reader & r eader)
Construct a copy of the given pocket reader.

TNet Pocket Reader & oper at or =(const TNet Pocket Reader & r eader)
Make the pocket reader a copy of the given pocket reader.

Net LaneNunber GCet LaneNunber () const
Return the lane number of the current pocket.

TNet Pocket: : EStyl e GetStyl e() const
Return the style of the current pocket.

REAL GetLength() const
Return the length of the current pocket.

17.  TNetParking

A parking place is a source or sink of vehicles along alink. A parking place has a style
and a capacity and may be generic.

enum EStyl e {kParall el OnStreet, kHeadl nOnStreet, kDriveway, KkLot,
kBoundar y}

There are severa styles of parking.

TNet Par ki ng( TNet Par ki ngReader & r eader)
Construct the parking from the specified reader.

TNet Par ki ng (Net Accessoryld, TNetLink& TNet Node& REAL offset,
EStyle style, U NT capacity, bool generic)
Construct a parking place with specified values.

EStyle Get Style() const
Return the style of the parking.
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U NT Get Capacity() const
Return the capacity of the parking.

bool |sCGeneric() const
Return whether the parking is generic.

static Net Accessoryld Generateld(const TNet Net wor k& NetLi nkl d)
Generate a unique parking place id.

18. TNetParkingReader

A parking reader reads parking values from the database. Each parking reader has a
database table accessor and database fields.

TNet Par ki ngReader ( TNet Reader & r eader)
Construct a parking reader for a given network.

TNet Par ki ngReader (const TNet Par ki ngReader & r eader)
Construct a copy of the given parking reader.

TNet Par ki ngReader & oper at or =(const TNet Par ki ngReader & r eader)
Make the parking reader a copy of the given parking reader.

TNet Par ki ng: : EStyl e Get Styl e() const
Return the style of the current parking.

U NT Get Capacity() const
Return the capacity of the current parking.

bool IsCeneric() const
Return whether the current parking is generic.

19. TNetTrafficControl

A traffic control is associated with each node. The traffic control specifies how lanes are
connected across the node and the type of sign or signalized control that determines who
has the right-of-way. A traffic control knows the node with which it is associated, and it
contains atable that describes how lanes are connected across the node.

enum ETraf ficControl {kNone, kStop, kYield, kWait, kCaution,
kPermtted, kProtected}

Vehicle signs and signals indicate right of way for movements.

TNet Traf fi cControl ()
TNet Tr af fi cCont r ol ( TNet Node& node)
TNet Traf fi cControl (const TNet Traffi cControl & control)

Construct atraffic control .

LA-UR-97-1580 25



virtual void Al owedMovenents (LaneCol |l ection& | anes, const
TNet Li nk& from i nk, const TNet Lane& fronl ane, const
TNet Li nk& tol i nk)

Return the lanes on next link to which transition from specified lane on this link
can be made. Return an empty collection if transition is not possible.

virtual void Al owedMovenents (LaneCollection& | anes, const
TNet Li nk& from i nk, const TNetLi nk& tolink, const
TNet Lane& t ol ane)

Return the lanes on this link from which transition to specified lane on next link
can be made. Return an empty collection if transition is not possible.

virtual void Al owedMovenents (LaneColl ection& | anes, const
TNet Li nk& from ink, const TNetLi nk& tolink, bool phase
= FALSE)

Return the lanes ordered from median that may be used to transition from current
link to next link.

virtual void InterferingLanes (LaneCollection& | anes, const
TNet Lane& from ane, const TNet Lane& tol ane, bool phase
= FALSE)

Return the lanes that must be examined for interference when transitioning from
current lane to next lane.

virtual ETrafficControl GetVehicleControl (const TNetLane& | ane)
const

Return the vehicle control signal for the specified lane.

TNet Node& Get Node()
const TNet Node& Get Node() const

Return the associated node.

voi d Set Connecti vity(TNet Lane& i nl ane, TNet Lane& outl| ane)
Define the lane connectivity for the specified lane.

voi d Set Connectivity (TNetLaneConnecti vityReader& reader,
TNet Net wor k& net wor k)

Define the lane connectivity using the reader.

TNet Traf fi cControl :: Connect edCol | ecti on& Get Connecti vity(const
TNet Lane& | ane)

const TNet TrafficControl:: ConnectedCol | ecti on&
Get Connectivity(const TNetLane& | ane) const

Return the lane connectivity for the specified lane.

TNet Traf fi cControl :: ConnectivityMap& Get Connectivity()
const TNet TrafficControl:: ConnectivityMap& Get Connectivity()
const

Return the lane connectivity map.
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20. TNetNullControl

Null controls are used by nodes just outside the network boundary that have a

TNet Boundar y accessory on an attached link.

TNet Nul | Control ()
TNet Nul | Cont r ol ( TNet Node& node)
TNet Nul | Control (const TNet Nul | Control & control)

Construct anull traffic control.

TNet Nul | Contr ol & operat or=(const TNet Nul | Control & control)
Assign anull traffic control.

bool operator==(const TNet Nul | Control & control) const
bool operator!=(const TNet Nul | Control & control) const

Return whether two null controls are the same.

void Al |l onedMovenent s(LaneCol | ecti on& | anes, const TNetLi nk&
fromink, const TNetLane& from ane, const TNetLi nk&
tol i nk)

voi d Al | onedMovenent s(LaneCol | ecti on& | anes, const TNet Li nk&
fromink, const TNetLink& tolink, const TNetLane&
t ol ane)

void Al |l onedMovenent s(LaneCol | ecti on& | anes, const TNetLi nk&
fromink, const TNetLink& tolink, bool phase = FALSE)

void InterferinglLanes(LaneCol |l ection& | anes, const TNet Lane&
from ane, const TNetLane& tol ane, bool phase = FALSE)

TNet TrafficControl :: ETrafficControl GetVehicl eControl (const
TNet Lane& | ane) const

Provide definitions for pure virtual functions to throw exceptions.

21. TNetlsolatedControl

An isolated signa requires no coordination. It defers to the signalized control for

operations.

TNet | sol at edContr ol ()
TNet | sol at edContr ol (Net Coordinatorld id )
TNet | sol at edControl (const TNetl sol at edControl & control)

Construct an isolated control.

TNet | sol at edContr ol & operat or=(const TNet | sol atedControl &
control)

Assign an isolated traffic control.
bool operator==(const TNetl sol atedControl & control) const
bool operator!=(const TNetl sol atedControl & control) const
Return whether two isolated controls are the same.

voi d Updat eSi gnal i zedControl (REAL simtine)
Isolated control requires no coordination.
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22.  TNetUnsignalizedControl

An unsignalized control specifies the sign control at anode. Some type of sign control is
associated with each link attached to an unsignalized intersection. Example values are
stop, yield, and no control on thislink.

TNet Unsi gnal i zedControl ()
TNet Unsi gnal i zedCont r ol ( TNet Node& node)
TNet Unsi gnal i zedCont r ol (const TNet Unsi gnal i zedControl & control)

Construct an unsignalized traffic control.

TNet Unsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader & r eader
TNet Net wor k& net wor k)

Construct an unsignalized traffic control using the reader.

TNet Unsi gnal i zedCont r ol & oper at or=(const TNet Unsi gnal i zedCont r ol &
control)

Assign an unsignalized traffic control.

bool operator==(const TNet Unsi gnhal i zedControl & control) const
bool operator!=(const TNet Unsi gnali zedControl & control) const

Return whether two unsignalized controls are the same.

TNet Traffi cControl :: ETrafficControl GetVehicl eControl (const
TNet Lane& | ane) const

Return the vehicle control signal for the specified lane.

voi d Set Vehi cl eControl (TNet Li nk& 1i nk,
TNet TrafficControl :: ETrafficControl)

Define the vehicle control sign.

voi d Set Vehi cl eCont rol ( TNet Unsi gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Define the vehicle control sign using the reader.

23. TNetUnsignalizedControlReader

This reader reads unsignalized control values from the database. Each unsignalized
control reader has a database table accessor and database fields.

TNet Unsi gnal i zedCont r ol Reader ( TNet Reader & r eader)
Construct an unsignalized control reader for a given network.

TNet Unsi gnal i zedCont r ol Reader ( const
TNet Unsi gnal i zedCont r ol Reader & r eader)

Construct a copy of the given unsignalized control reader.
TNet Unsi gnal i zedCont r ol Reader & oper at or =( const

TNet Unsi gnal i zedCont r ol Reader & r eader)
Make the reader a copy of the given unsignalized control reader.
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voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MoreNodes()
Return whether there are any more nodes in the table.

Net Nodel d Get Node() const
Return the id for the current node.

Net Li nkl d Getlnlink() const
Return the id for incoming link.

string GetSign() const
Return the sign control indication on incoming link.

24.  TNetSignalizedControl

A signalized control specifies the signal phases and phasing plan at anode. A signalized
control has a sequence of phases, has a phasing plan, a phasing plan offset, a coordinator,
and a current phase.

TNet Si gnal i zedControl ()
TNet Si gnal i zedCont r ol ( TNet Node& node)
TNet Si gnal i zedCont rol (const TNet Si gnal i zedControl & control)

Construct asignalized traffic control.

TNet Si gnal i zedCont r ol ( TNet Si gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Construct a signalized traffic control using the reader.

virtual void Al owedMovenents (LaneColl ection& | anes, const
TNet Li nk& from i nk, const TNetLane& fronl ane, const
TNet Li nk& t ol i nk)

Return the lanes on next link to which transition from specified lane on this link
can be made. Return an empty collection if transition is not possible.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& from i nk, const TNetLi nk& tolink, const
TNet Lane& t ol ane)

Return the lanes on this link from which transition to specified lane on next link
can be made. Return an empty collection if transition is not possible.
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rtual void Al owedMvenents (LaneCol |l ecti on& | anes, const
TNet Li nk& from ink, const TNetLink& tolink, bool phase
= FALSE)

Return the lanes ordered from median that may be used to transition from current
link to next link.

rtual void InterferingLanes (LaneColl ection& | anes, const
TNet Lane& from ane, const TNet Lane& tol ane, bool phase
= FALSE)

Return the lanes that must be examined for interference when transitioning from
current lane to next lane.

rtual TNetTrafficControl::ETrafficControl
Get Vehi cl eControl (const TNet Lane&) const

Return the vehicle control signal for the specified lane.

rtual void UpdateSignalizedControl (REAL simtine)
Update the traffic control state based on current simulation time.

rtual TNet Phasi ngPl an& Get Phasi ngPl an()
rtual const TNet Phasi ngPl an& Get Phasi ngPl an() const

Return the current phasing plan.

rtual REAL Get Phasi ngPl anOfset() const
Return the current phasing plan offset.

rtual void Set Phasi ngPl an( TNet Phasi ngPl an& pl an)
Define the phasing plan.

rtual void SetPhasi ngPl anO f set (REAL of fset)
Define the phasing plan offset.

rtual TNet Si gnal Coor di nat or & Get Coor di nat or ()
rtual const TNet Si gnal Coor di nat or & Get Coordi nat or () const

Return the signalized control coordinator for thissignal.

rtual void Set Coordi nator ( TNet Si gnal Coor di nat or & coor di nat or)
Define the signalized control coordinator for this signal.

rtual TNet Phase& Creat ePhase( TNet PhaseDescri pti on& descri ption)
Cresate a phase.

rtual PhaseCol | ecti on& Get Phases()
rtual const PhaseCol |l ection& Get Phases() const

Return the phases for this signal.

rtual TNet Phase& Get Phase()
rtual const TNet Phase& Get Phase() const

Return the current phase.
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virtual void SetPhase(TNet Phase& phase)
Update the current phase.

virtual void InitPhase(TNet Phase& phase)
Initialize the signal to specified phase.

25.  TNetSignalizedControlReader

This reader reads signalized control values from the database. Each signalized control
reader has a database table accessor and database fields.

TNet Si gnal i zedCont r ol Reader ( TNet Reader & r eader)
Construct a signalized control reader for a given network.

TNet Si gnal i zedCont r ol Reader (const TNet Si gnal i zedCont r ol Reader &
r eader)

Construct a copy of the given signalized control reader.

TNet Si gnal i zedCont r ol Reader & oper at or =( const
TNet Si gnal i zedCont r ol Reader & r eader)

Make the reader a copy of the given signalized control reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MbreNodes()
Return whether there are any more nodesin the table.

Net Nodel d Get Node() const
Return the id for the current node.

string GetType() const
Return the type of the signal.

Net Pl anl d Get Pl an() const
Return the timing plan id.

REAL Get OFfset() const
Return the offset for coordinated signals.

string GetStarttinme() const
Return the starting time for the plan.
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26. TNetTimedControl

A timed control specifies the performance of a pre-timed signal. Each timed control has a
cycle length and times at which each phase ends.

TNet Ti medControl ()
TNet Ti medCont r ol ( TNet Node& node)
TNet Ti medControl (const TNet Ti medControl & control)

Construct atimed signalized traffic control.

TNet Ti medCont rol ( TNet Si gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Construct atimed signalized traffic control using the reader.

TNet Ti medControl & operat or=(const TNet Ti medControl & control)
Assign atimed control.

bool operator==(const TNet Ti medControl & control) const
bool operator!=(const TNet Ti medControl & control) const

Return whether two timed controls are the same.

virtual void UpdateSignalizedControl (REAL simtine)
Update the traffic control state according to algorithm for fixed time controllers.

virtual TNet Phase& Creat ePhase( TNet PhaseDescri pti on& descri ption)
Cresate a phase.

27. TNetPhase

A phaseisaportion of atraffic signal cycle when the alowed movements are unchanged.
A phase is composed of intervals where the traffic displays are constant. Each phase has
a sequence of intervals, an associated phase description, and one or more next phases to
which it can transition.

enum El nterval {kGeen, kYellow, kRed}
Each phase has three intervals.

TNet Phase()
TNet Phase( TNet PhaseDescri pti on& descri ption)
TNet Phase(const TNet Phase& phase)

Construct a phase.

TNet Phase& oper at or =(const TNet Phase& phase)
Assign a phase.

bool operator==(const TNet Phase&) const

bool operator!=(const TNet Phase&) const
Return whether two phases are the same.
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TNet PhaseDescri pti on& Get PhaseDescri ption()
const TNet PhaseDescri pti on& Get PhaseDescri ption() const

Return phase description associated with this phase.

TNet Phase: : EInterval Getlnterval () const
Return current interval.

void Setlnterval (Elnterval interval)
Update signal interval.

PhaseCol | ecti on& Get Next Phases()
const PhaseCol | ecti on& Get Next Phases() const

Return phases to which this phase can transition.

voi d Set Next Phase( TNet Phase& phase)
Define the next phase.

28. TNetPhaseDescription

A phase description specifies the interval lengths and allowed movements and associated
turn protections during a phase. Each phase description has a phase number, a minimum
green interval length (or green interval length for fixed time), a maximum green interval
length (undefined for fixed time), a green interval extension increment (which equals zero
for fixed time), a yellow interval length, a red clearance interval length, and movements
allowed during the phase.

enum EProtection {kPermtted, kProtected}
Turn protections are a subset of ETrafficControl

TNet PhaseDescri pti on( Net PhaseNunber phase)
TNet PhaseDescri ption(const TNet PhaseDescri pti on& descri ption)

Construct a phasing plan description.

TNet PhaseDescri pti on& oper at or =(const TNet PhaseDescri pti on&
descri ption)

Assign aphasing plan description.
bool operator==(const TNet PhaseDescri pti on& descri ption) const
bool operator!=(const TNet PhaseDescri pti on& descri ption) const
Return whether two phase descriptions are the same.

Net PhaseNunber Get PhaseNunber () const
Return the phase number.

REAL Get GreenLengt h() const
Return the green interval length.

REAL Get M nG eenLengt h() const
Return the minimum green interval length.
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REAL Get MaxG eenLengt h() const
Return the maximum green interval length.

REAL Get Ext GreenLengt h() const
Return the green extension interval length.

REAL Get Yel | owLengt h() const
Return the yellow interval length.

REAL GCet RedLengt h() const
Return the red interval length.

Li nkMovenent Map& Get Li nkMovenent s()
const Li nkMovenent Map& Get Li nkMovenent s() const

Return all link movements.

Li nkPr ot ecti onMap& Get Li nkMovenent s(const TNet Li nk& 1 nk)
const LinkProtectionMap& GetLi nkMovenent s(const TNet Li nk& | i nk)
const

Set theinterval lengths.

void SetlLengths(REAL min, REAL max, REAL ext, REAL yellow, REAL
red)

Return the link movements for the specified link.

voi d Set Li nkMovernent s( TNet Li nk& i nlink, TNetLink& outlink
TNet PhaseDescri ption:: EProtection protection)

Set link movements

29. TNetPhasingPlan

A phasing plan is composed of a series of phase descriptions. Each phasing plan has an
id and a sequence of interval length descriptions, one for each phase.

TNet Phasi ngPl an()
TNet Phasi ngPl an(Net Pl anl d i d)
TNet Phasi ngPl an(const TNet Phasi ngPl an& pl an)

Construct a phasing plan.

TNet Phasi ngPl an& oper at or =(const TNet Phasi ngPl an& pl an)
Assign a phasing plan.

bool operator==(const TNet Phasi ngPl an& pl an) const
bool operator!=(const TNet Phasi ngPl an& pl an) const

Return whether two phasing plans are the same.
PhaseDescri pti onCol | ecti on& Get PhaseDescri ptions()

const PhaseDescri ptionCol | ecti on& Get PhaseDescri ptions() const
Create a phase description.
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TNet PhaseDescri pti on& Creat ePhaseDescri pti on( Net PhaseNumnber
phase)

Return this phasing plan.

Net Pl anld Getld() const
Return the planid.

30. TNetPhasingPlanReader

This reader reads phasing plan values from the database. Each phasing plan has a
database table accessor and database fields.

TNet Phasi ngPl anReader ( TNet Reader & r eader)
Construct a phasing plan reader for a given network.

TNet Phasi ngPl anReader (const TNet Phasi ngPl anReader & r eader)
Construct a copy of the given phasing plan reader.

TNet Phasi ngPl anReader & oper at or =(const TNet Phasi ngPl anReader &
r eader)

Make the reader a copy of the given phasing plan reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MbreNodes()
Return whether there are any more nodesin the table.

Net Nodel d Get Node() const
Return the id for the current node.

Net Pl anld Get Pl an() const
Return the timing plan id.

Net PhaseNunber Get Phase() const
Return the phase number.

Net Li nkld Getlnlink() const
Return the incoming link id.

Net Li nkld GetQutlink() const
Return the outgoing link id.

string GetProtection() const
Return the turn protection indicator.
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31. TNetTimingPlanReader

This reader reads timing plan values from the database. Each timing plan reader has a
database table accessor and database fields.

TNet Ti mi ngPl anReader ( TNet Reader & r eader)
Construct atiming plan reader for a given network.

TNet Ti mi ngPl anReader (const TNet Ti mi ngPl anReader & r eader)
Construct a copy of the given timing plan reader.

TNet Ti mi ngPl anReader & oper at or =(const TNet Ti m ngPl anReader &
r eader)
Make the reader a copy of the given timing plan reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Pl an()
Get the next plan in the table.

bool MorePl ans()
Return whether there are any more plans in the table.

Net Pl anld Get Pl an() const
Return the timing plan id.

Net PhaseNunber Get Phase() const
Return the phase number.

string Get Next Phases() const
Return the phase numbers of the next phases.

REAL Get G eenM n() const
Return the minimum length of green interval.

REAL Get GreenMax() const
Return the maximum length of green interval.

REAL Get GreenExt () const
Return the length of green interval extension.

REAL GetYell owm() const
Return the length of yellow interval.

REAL Get RedCl ear () const
Return the length of red clearance interval.
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32.  TNetSignalCoordinator

A signal coordinator coordinates the operation of several traffic signals. Each coordinator
has a unique id, one or more signalized controllers, and a group of phasing plans that it
can tell its controllersto use.

TNet Si gnal Coor di nat or ()
TNet Si gnal Coor di nat or ( Net Coordi natorld id)
TNet Si gnal Coor di nat or (const TNet Si gnal Coor di nat or & coor di nat or)

Construct a signalized control coordinator.

virtual void UpdateSignalizedControl (REAL simtine)
Coordinate signal controls when necessary and then cal the
Updat eSi gnal i zedCont r ol method for each of the controllers.

Phasi ngPl anSet & Get Phasi ngPl ans()
const Phasi ngPl anSet & Get Phasi ngPl ans() const

Return the coordinator’s phasing plans.

TNet Phasi ngPl an& Cr eat ePhasi ngPl an( Net Nodel d node, Net Pl anl d
phasi ng, TNet Ti m ngPl anReader & ti m ng,
TNet Phasi ngPl anReader & reader, TNet Net wor k& net wor k,
PhaseNumber Map& nunber s)

Define the phasing plan.

TNet Phasi ngPl an& Get Phasi ngPl an(Net Pl anl d id)
const TNet Phasi ngPl an& Get Phasi ngPl an(Net Pl anl d id) const

Return the phasing plan with specified id.

ControllerCollection& GetControllers()
const ControllerCollection& GetControllers() const

Define a controller.

voi d Set Controller(TNet SignalizedControl & controller)
Return the signalized controls coordinated by this coordinator.

Net Coordi natorld Cetld() const
Return the coordinator’'sid.

33. TNetSimulationArea

The simulation area describes the simulation region of interest. A simulation area is
described by links and whether the link isin the buffer portion of the simulation area.

enum EType {kStudy, kBuffer}
Link type indicates whether the link isin the buffer or study area.

TNet Si mul at i onAr ea( TNet Si mul ati onAr eaLi nkReader & r eader)

TNet Si mul ati onArea(const TNet Si mul ati onArea& area)
Construct asimulation area.
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TNet Si mul ati onAr ea& oper at or=(const TNet Si mul ati onArea& area)
Assign asimulation area.

bool operator==(const TNet Si nul ati onArea& area) const
bool operator!=(const TNet Si nmul ati onArea& area) const

Return whether two simulation areas are the same.

bool |slnSinmulationArea(NetLinkld id)
Return whether alink isin the ssimulation area (study area + buffer).

bool |slnStudyArea(NetLinkld id)
Return whether alink isin the study area.

bool | sl nBufferArea(NetLinkld id)
Return whether alink isin the simulation area buffer region.

Li nkl dVap& GCet Li nks()
const Linkl dMvap& GetLinks() const

Return all links in simulation area.

34. TNetSimulationAreaReader

A simulation area reader reads a smulation area from the database. Each reader has a
simulation area database table accessor and database fields.

TNet Si mul at i onAr eaReader ( TDbTabl e areaTabl e)
Construct areader for the specified tables.

TDbTabl e& Get Si nul ati onAreaTabl e()
Return the simulation areatable.

35. TNetSimulationAreaLinkReader

A simulation area link reader reads link values from the database. Each simulation area
link reader has a database table accessor and database fields.

TNet Si mul at i onAr eaLi nkReader ( TNet Si nul ati onAr eaReader & r eader)
Construct asimulation arealink reader.

TNet Si mul ati onAr eaLi nkReader (const TNet Si nul at i onAr eaLi nkReader &
r eader)

Construct a copy of the given ssimulation arealink reader.
TNet Si mul ati onAr eaLi nkReader & oper at or =( const
TNet Si mul ati onAr ealLi nkReader & r eader)
Make the reader a copy of the given simulation area link reader.

voi d Reset ()
Reset the iteration over the table.
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voi d Get Next Li nk()
Get the next link in the table.

bool MbreLinks() const
Return whether there are any more linksin the table.

Li nkl dMap Get Li nks()
Return the links in the simulation area.

36. TGeoPoint

A geographic point contains the coordinates of a position on amap. Each point has an x
coordinate and ay coordinate.

TGeoPoint (REAL x = 0, REAL y = 0)
Construct a point with the given x and y coordinates.

TGeoPoi nt (const TGeoPoi nt & poi nt)
Construct a copy of the given point.

TGeoPoi nt & oper at or =(const TGeoPoi nt & poi nt)
Make the point a copy of the given point.

REAL Get X() const
Return the x coordinate.

REAL Cet Y() const
Return the y coordinate.

REAL Cet Angl eTo(const TGeoPoi nt & poi nt) const
Return the angle to the specified point.

37. TGeoRectangle

A geographic rectangle is a rectangle in a map coordinate system. Each rectangle has a
minimum corner and a maximum corner.

TGeoRect angl e(const TGeoPoi nt & cornerl, const TGeoPoi nt & corner 2)
Construct a rectangle with the given corners.

TGeoRect angl e(const TCGeoRect angl e& rect angl e)
Construct a copy of the given rectangle.

TGeoRect angl e& oper at or =(const TGeoRect angl e& rect angl e)
Make the rectangle a copy of the given rectangle.

voi d Get Cor ners( TGeoPoi nt & corner1l, TGeoPoint& corner2) const
Return the corners.
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bool Contai ns(const TGeoPoi nt & poi nt) const
Return whether the rectangle contains the given point.

38. TGeoFilterFunction

A geographic filter function selects geographic points. This abstract class must be
subclassed to be used.

virtual bool operator()(const TGeoPoi nt& point) const
Return whether a point is acceptable.

39. TGeoFilterNone
This geographic filter accepts all points.

TGeoFi | t er None(const TGeoFilterNone& filter)
Construct a copy of the given filter function.

TGeoFi | t er None& operat or=(const TGeoFilterNone& filter)
Make the filter a copy of the given filter function.

bool operator()(const TGeoPoi nt& point) const
Return whether a point is acceptable.

40. TGeoFilterRectangle

This geographic filter accepts all points within a rectangle. Each rectangular filter has a
rectangle.

TGeoFi | t er Rect angl e(const TGeoRect angl e& rect angl e)
Construct arectangular filter for the given rectangle.

TGeoFi | t er Rect angl e(const TGeoFi |l terRectangl e& filter)
Construct a copy of the given filter function.

TGeoFi | t er Rect angl e& operator=(const TGeoFilterRectangle& filter)
Make the filter a copy of the given filter function.

bool operator()(const TGeoPoi nt& point) const
Return whether a point is acceptable.

41.  TNetException

A network exception signals the failure of a network subsystem function. Each exception
has a message. Figure 7 shows the hierarchy of exception classes.
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TNetException

TNetNotFound TNetUndefinedControl

Figure 7. Exception hierarchy for the TRANSIM S networ k subsystem (unified notation).

TNet Exception(const string& nessage = "Network error.")
Construct an exception with the specified message text.

TNet Excepti on(const TNet Excepti on& excepti on)
Construct a copy of the given exception.

TNet Excepti on& oper at or =(const TNet Excepti on& excepti on)
Make the exception a copy of the given exception.

const string& Get Message() const
Return the message text for the exception.

cl ass TNet Not Found
This exception is thrown when an attempt is made to access something that cannot
be found.

cl ass TNet Undefi nedContr ol
This exception is thrown when an attempt is made to access the member functions
of anull control.

lll.  Implementation

A. C++ Libraries

The Booch Components [RW 94] the provide C++ container classes that the network
representation subsystem uses extensively. The subsystem also uses the standard C++
library [Pl 95], the standard C library [Pl 92], and the POSIX library [Ga 95b]. All of
these libraries compile on awide variety of platforms (UNIX and otherwise).

B. Sources for Traffic Engineering Information

References [MM 84] and [PP 93] provide an overview of traffic engineering practice
incorporated into the TRANSIM S network represenation.
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IV. Usage

A. Accessing Network Data via C++

The following example shows how to create a network from data tables and to retrieve
the node and link objects in the network:

/'l Open the data directory.
TDbDirectory directory(TDbDirectoryDescription("l1OC1"));

/1 Open the network data sources.
TDbSour ce nodeSour ce(directory, directory. Get Source("Node"));
TDbSour ce |inkSource(directory, directory. GetSource("Link"));
TDbSour ce pocket Sour ce(directory,
di rectory. Get Sour ce(" Pocket Lane"));
TDbSour ce par ki ngSour ce(di rectory,
directory. Get Sour ce("Parking"));
TDbSour ce | aneSour ce(directory,
directory. Get Source("Lane Connectivity"));
TDbSour ce ucont rol Source(directory,
di rectory. Get Source("Unsignal i zed Node"));
TDbSour ce scontrol Source(directory,
directory. Get Source("Si gnalized Node"));
TDbSour ce phasi ngSour ce(directory,
di rectory. Get Sour ce("Phasing Pl an"));
TDbSour ce tim ngSource(directory,
directory. Get Source("Tinm ng Plan"));

/1l Read the table names from standard i nput and open t hem
char 1ine[80];
cin.getline(line, 80);
TDbTabl e nodeTabl e( nodeSour ce, nodeSource. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e I'i nkTabl e(li nkSource, 1inkSource. GetTabl e(line));
cin.getline(line, 80);
TDbTabl e pocket Tabl e( pocket Sour ce, pocket Source. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e par ki ngTabl e( par ki ngSour ce,
par ki ngSour ce. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e | aneTabl e(l aneSour ce, | aneSource. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e ucontr ol Tabl e(ucont r ol Sour ce,
ucont rol Source. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e scontrol Tabl e(scontr ol Source,
scontrol Source. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e phasi ngTabl e( phasi ngSour ce,
phasi ngSour ce. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e ti m ngTabl e(ti m ngSource, timnm ngSource. Get Tabl e(line));

/'l Create a network reader for the tables.

TNet Reader reader (nodeTabl e, |inkTable, pocketTable, parkingTable,
| aneTabl e, ucontrol Tabl e, scontrol Tabl e, phasi ngTabl e,
ti m ngTabl e) ;
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I/ Create the network.
TNet Net wor k net wor k;

/1 Read all of the network data.
TNet Subnet wor k subnet wor k(reader, networKk);

I/ Get the nodes and |inks.
TNet Subnet wor k: : NodeSet & nodes
TNet Subnet wor k: : Li nkSet & | i nks

subnet wor k. Get Nodes() ;
subnet wor k. Get Li nks();

B. Network Data Tables

Nine data tables are required to describe a TRANSIMS format road network. The tables,
their fields, and an example are shown below.

1. File Formats

The preferred format for data files is ASCII, with columns delimited by tab characters.
Records are terminated by an end-of-line character. Formats such as dBASE |11+ are dso
acceptable. Table 1 through Table 11 below defined the fields for the network data
tables.

Tablel. Nodetableformat.

Column Name Description Allowed Values

ID id # of the node integer: 1 through 4,294,967,295
ABSCISSA x-coordinate of the node floating-point number
ORDINATE y-coordinate of the node floating-point number
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Table?2. Link tableformat.

Column Name Description Allowed Values
ID id # of the link integer: 1 through 4,294,967,295
NODEA id # of thenode at A integer: 1 through 4,294,967,295
NODEB id # of thenode at B integer: 1 through 4,294,967,295
PERMLANESA number of lanes on the link integer: 1 through 255
heading toward node A, not
including pocket lanes
PERMLANESB number of lanes on the link integer: 1 through 255
heading toward node B, not
including pocket lanes
LEFTPCKTSA number of pocket lanes to the left integer: 1 through 255
of the permanent lanes heading
toward node A
LEFTPCKTSB number of pocket lanes to the left integer: 1 through 255
of the permanent lanes heading
toward node B
RGHTPCKTSA number of pocket lanesto theright = integer: 1 through 255
of the permanent lanes heading
toward node A
RGHTPCKTSB number of pocket lanesto theright = integer: 1 through 255
of the permanent lanes heading
toward node B
TWOWAYTURN | whether there is atwo-way |eft- one character: ‘F' = false/no, ‘T’
turn lane in the center of the link truelyes
LENGTH length of the link floating-point number
GRADE percent grade from node A to noddloating-point number

B, uphill being a positive number
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Table 3. Link tableformat (continued).

Column Name Description Allowed Values
SETBACKA set-back distance from the center floating-point number
of the intersection at node A
SETBACKB set-back distance from the center floating-point number
of the intersection at node B
CAPACITYA total capacity (in vehicles-per- floating-point number
hour) for the lanes traveling to
node A
CAPACITYB total capacity (in vehicles-per- floating-point number
hour) for the lanes traveling to
node B
SPEEDLMTA speed limit for vehicles traveling floating-point number
toward node A
SPEEDLMTB speed limit for vehicles traveling floating-point number
toward node B
FREESPDA free-flow speed for vehicles floating-point number
traveling toward node A
FREESPDB free-flow speed for vehicles floating-point number
traveling toward node B
CRAWLSPDA crawl speed for vehiclestraveling | floating-point number
toward node
CRAWLSPDB crawl speed for vehiclestraveling | floating-point number
toward node B
FUNCTCLASS functional class of the link ten characters
COSTA travel cost for vehiclestraveling integer: 0 through 4,294,967,295
toward node A
COSTB travel cost for vehiclestraveling integer: 0 through 4,294,967,295
toward node B
THRUA default through link connected at integer: 1 through 4,294,967,295
node A
THRUB default through link connected at integer: 1 through 4,294,967,295
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Table4. Pocket lanetable format.”

Column Name Description Allowed Values

ID id # of the pocket lane accessory integer: 1 through 4,294,967,295

NODE id # of the node into which the integer: 1 through 4,294,967,295
pocket lane leads

LINK id # of the link on which the pocket integer: 1 through 4,294,967,295
lanelies

OFFSET starting position of the pocket lane, floating-point number

measured from the node away from
which it istraveling (pull-out

pockets only)
LANE lane number of the pocket lane integer: 1 through 255
STYLE type of the pocket lane one character: ‘T’ = turn pocket, ‘P’
= pull-out pocket, ‘M’ = merge
pocket
LENGTH length of the pocket lane (turn floating-point number

pockets and merge pockets always
start or end at the appropriate limit
line)

" Note that pocket lanes are accessories and so have an accessory id; this id must be unique over al types of
accessories, not just pocket lane accessories.

LA-UR-97-1580 46



Table5. Parking tableformat.”

Column Name Description Allowed Values

ID id # of the parking place integer: 1 through 4,294,967,295

NODE id # of the node into which the integer: 1 through 4,294,967,295
parking leads

LINK id # of the link on which the parking | integer: 1 through 4,294,967,295
lies

OFFSET starting position of the parking, floating-point number

measured from the node away from
which it istraveling

STYLE type of the parking five characters: ‘PRSTR’ = parallel
on street, ‘HISTR’ = head in on
street, ‘DRVWY’ = driveway,

‘LOT’ = parking lot, ‘'BNDRY’ =
network boundary

CAPACITY number of vehicles the parking can integer: 0 through 65,535

accommodate, zero for unlimited

capacity
GENERIC whether the accessory represents one character: ‘T’ = true/yes, ‘F' =
generic parking (not an actual false/no

driveway, lot, etc., but a
group/aggregate of them used to
simplify modeling)

Table 6. Lane connectivity table format.

Column Name Description Allowed Values
NODE id # of the node integer: 1 through 4,294,967,295
INLINK id # of an incoming link integer: 1 through 4,294,967,295
INLANE lane number of an incoming lane integer: 1 through 255
OUTLINK id # of an outgoing link integer: 1 through

4,294,967,295
OUTLANE lane number of an outgoing lane integer: 1 through 255

Table7. Unsignalized node table for mat.

Column Name Description Allowed Values
NODE id # of the node integer: 1 through 4,294,967,295
INLINK id # of an incoming link integer: 1 through 4,294,967,295
SIGN type of sign control on link  one character: ‘S’ = stop,

‘Y’ = yield, ‘N’ = none

" Note that parking areas are accessories and so have an accessory id; this id must be unique over all of
types of accessories, not just parking area accessories.
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Table 8. Signalized node table for mat.

Column Name Description Allowed Values
NODE id # of the node integer: 1 through 4,294,967,295
TYPE the type of the signal one character: ‘T’ = timed,
‘A’ = actuated

PLAN id # of a timing plan integer: 1 through 255
OFFSET offset in seconds for coordinated = floating-point number

signals
STARTTIME starting time for this plan a character string with the day of

Table 9. Phasing plan table format.

week (‘'SUN’ = Sunday, ‘MON’ =
Monday, ‘TUE’ = Tuesday, ‘WED’

= Wednesday, ‘THU’ = Thursday,
‘FRI' = Friday, ‘SAT’ = Saturday,
‘WKE' = any weekend day, ‘WKD’

= any weekday, ‘ALL’ = any day)
followed by the time of day (on a 24-
hour clock), for example
‘WKD13:20’' is any weekday at 1:20
in the afternoon

Column Name Description Allowed Values

NODE id # of the node integer: 1 through 4,294,967,295
PLAN id # of a timing plan integer: 1 through 255

PHASE phase number integer: 1 through 255

INLINK id # of an incoming link integer: 1 through 4,294,967,295
OUTLINK id # of an outgoing link integer: 1 through 4,294,967,295
PROTECTION turn protection indicator one character: ‘P’ = protected, ‘U’ =

unprotected
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Table 10. Timing plan table format.”

Column Name Description Allowed Values
PLAN id # of atiming plan integer: 1 through 255
PHASE phase number integer: 1 through 255
NEXTPHASES  phase number(s) of the next phase(s) in string of phase numbers,

sequence separated by slashes
GREENMIN minimum length in seconds of greeninterval,  floating-point number
or fixed green length for timed signal
GREENMAX maximum length in seconds of green interval floating-point number
GREENEXT length in seconds of green extension interval floating-point number
YELLOW length in seconds of yellow interval floating-point number
REDCLEAR length in seconds of red clearance interval floating-point number

Table11. Study arealink tableformat.

Column Name Description Allowed Values
ID id # of the link integer: 1 through 4,294,967,295
BUFFER whether thelink isin the one character: ‘Y’ = in buffer area, ‘N’ =in

buffer area or the study area = study area

2. Example

An example network is depicted in Figure 8, followed by Table 12 through Table 25
which illustrate the data tables that correspond to this network. This example shows how
the following are represented in this specification:

» signalized intersection

* unsignalized intersection

* anode without an intersection

e turn pocket

* merge pocket

e pull-out pocket

* laneuse

* |ane connectivity

» phasing plan

e timing plan

" GREENMAX and GREENEXT are undefined for pre-timed signals and should be indicated in the table as
0.0. REDCLEAR should be specified as 0.0 when there is no red clearance interval.
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Three of the nodes (#8521, #14136, and #14141) in Table 12 are associated with
intersections, while the other (#8520) is associated with a change in the permanent
number of lanes.

Table 12. Example nodetable.

ID ABSCISSA ORDINATE
8520 1.0 0.5
8521 0.0 0.0
14136 | 1.0 0.0
14141 1.0 1.0

The three links in Table 13 illustrate how the permanent number of lanes, left pocket
lanes, and right pocket lanes are counted and numbered.

Table 13. Examplelink table (part I).

ID NODEA NODEB PERMLANESA PERMLANESB LEFTPCKTSA LEFTPCKTSB
12384 | 14136 8520 4 4 0 1
12407 | 8521 14136 2 2 0 0
28800 | 8520 14141 3 4 0 1

Table 14. Examplelink table (part I1).

RGHTPCKTSA | RGHTPCKTSB | TWOWAYTURN  LENGTH | GRADE @ SETBACKA | SETBACKB
0 1 T 1000.0 1.0 15.0 0.0

1 0 F 1200.0 0.0 10.0 15.0

0 1 T 1500.00 1.0 0.0 15.0

Table 15. Examplelink table (part I11).

CAPACITYA | CAPACITYB SPEEDLMTA | SPEEDLMTB FREESPDA FREESPDB
800 1000 45.0 45.0 50.0 50.0

500 500 35.0 35.0 40.0 40.0

800 1000 45.0 45.0 50.0 50.0

Table 16. Examplelink table (part I'V).

CRAWLSPDA CRAWLSPDB THRUA THRUB COSTA COSTB FUNCTCLASS
15.0 15.0 28804 28800 1 1 OTHER
10.0 10.0 9704 0 1 1 OTHER
15.0 15.0 12384 11486 1 1 OTHER

All three types of pocket lanes (turn pocket, merge pocket, and pull-out pocket) are
represented in Table 17.
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Table 17. Example pocket lanetable.

ID NODE LINK OFFSET LANE STYLE LENGTH
85201 8520 12384 | O 1 M 100.0
852062 | 8520 12384 | O 6 M 200.0
85213 8521 12407 | 600.0 3 P 30.0
141411 | 14141 28800 | O 1 T 200.0
141416 | 14141 28800 | O 6 T 300.0

Referring to Figure 8, the first six rows in Table 18 may be understood as follows. Lanes
1 and 2 on link 11487 (attached to node 14141) are exclusive left turn lanes connecting
only tolanes 1 and 2 on link 11486. Lanes 3, 4 and 5 on link 11487 are through lanes to
lanes 1, 2 and 3 on link 11495. Lane 6 on link 11487 is a right-turn-only lane connecting
to lane 3 on link 28800. Lane 3 on link 11486 connects to both lane 2 on link 28300 and
lane 3 on link 11487, as shown in rows 9 and 10 of the table.

Table 18. Example lane connectivity table.

NODE INLINK INLANE OUTLINK OUTLANE

14141 11487 1 11486 1
14141 11487 2 11486 2
14141 11487 3 11495 1
14141 11487 4 11495 2
14141 11487 5 11495 3
14141 11487 6 28800 3
14141 11486 1 11495 1
14141 11486 2 28800 1
14141 11486 3 28800 2
14141 11486 3 11487 3
14141 11495 1 28800 1
14141 11495 2 28800 2
14141 11495 3 11487 1
14141 11495 4 11487 2
14141 11495 5 11487 3
14141 11495 6 11486 3
14141 28800 1 11487 1
14141 28800 2 11487 2
14141 28800 3 11486 1
14141 28800 4 11486 2
14141 28800 5 11486 3
14141 28800 6 11495 3
8520 12384 2 28800 2
8520 12384 3 28800 3
8520 12384 4 28800 4
8520 12384 5 28800 5
8520 28800 1 12384 1
8520 28800 2 12384 2
8520 28800 3 12384 3
8520 28800 3 12384 4
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Table 19. Example lane connectivity table (continued).

NODE INLINK INLANE OUTLINK OUTLANE

14136 12407 1 12384 1
14136 12407 2 28804 4
14136 12384 1 28804 1
14136 12384 2 28804 2
14136 12384 3 28804 3
14136 12384 4 28804 4
14136 12384 4 12407 2
14136 28804 1 12407 1
14136 28804 1 12384 2
14136 28804 2 12384 3
14136 28804 3 12384 4
14136 28804 4 12384 5
14136 28804 5 12384 6
8521 12407 1 9704 1
8521 12407 1 9706 1
8521 12407 2 9704 2
8521 12407 2 9705 1
8521 9704 1 12407 1
8521 9704 1 9705 1
8521 9704 2 12407 2
8521 9704 2 9706 1
8521 9705 1 9706 1
8521 9705 1 9704 2
8521 9705 1 12407 1
8521 9706 1 9705 1
8521 9706 1 12407 2
8521 9706 1 9704 1

Several types of parking (lot, street, driveway, and generic vs. actual) are represented in
the Table 20.

Table20. Example parking table.
ID NODE LINK = OFFSET  STYLE  CAPACITY | GENERIC

|
1001 28800 | 8520 400 LOT 50 T \
1002 | 12384 | 14136 300 PRSTR 10 T \
1003 | 12407 | 14136 200 HISTR 10 T \
1004 | 12407 | 8521 100 DRVWY |1 | F \

The number of permanent lanes changes from three lanes on link 28800 to four lanes on
link 12384 at node 8520. No right-of-way sign control is required at this node. A stop
signisindicated on link 12407 at node 14136, with no sign control on the other two links
at thisnode. Table 21 illustrates these.
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Table21. Example unsignalized node table.
NODE INLINK SIGN

8520 12384 N
8520 28800 N
14136 12407 S
14136 12384 N
14136 28804 N

Node 14141 has a pre-timed signal control with an offset of 19.0 seconds. A single
timing and phasing plan is always in effect. Node 8521 is defined as having an actuated
signal and two timing and phasing plans. Table 22 illustrates these.

Table22. Example signalized nodetable.

NODE TYPE PLAN OFFSET STARTTIME
14141 T 1 19.0 ‘ALLO:0O’
8521 A 2 0.0 ‘ALL18:00’
8521 A 3 0.0 ‘WKD7:00°

The movements permitted during phase 1 at node 14141 are through movements between

links 11487 and 11495, as well as right turn movements from these links. The right turns

are protected, and the protection for the through movements is blank because we don’t
know whether to consider them as protected or unprotected. (This issue was raised
earlier.) Additionally, unprotected right turns are permitted from links 11486 and 28800
during phase 1. The first six rows of Table 23 specify this information.
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Table 23. Example phasing plan table.

NODE PLAN PHASE INLINK OUTLINK PROTECTION
14141 1 1 11487 11495 U
14141 1 1 11487 28800 P
14141 1 1 11495 11487 U
14141 1 1 11495 11486 P
14141 1 1 11486 11487 U
14141 1 1 28800 11495 U
14141 1 2 11487 28800 P
14141 1 2 11495 11486 P
14141 1 2 11486 11495 P
14141 1 2 28800 11487 P
14141 1 2 28800 11495 U
14141 1 2 11486 11487 U
14141 1 3 11487 28800 P
14141 1 3 28800 11487 P
14141 1 3 28800 11486 U
14141 1 3 28800 11495 P
14141 1 3 11495 11486 U
14141 1 3 11486 11487 U
14141 1 4 11487 28800 P
14141 1 4 11486 11495 U
14141 1 4 11486 28800 U
14141 1 4 11486 11487 P
14141 1 4 28800 11486 U
14141 1 4 28800 11495 P
14141 1 4 11495 11486 U
14141 1 5 11487 11486 P
14141 1 5 11487 28800 P
14141 1 5 11495 28800 P
14141 1 5 11495 11486 U
14141 1 5 11486 11487 P
14141 1 5 28800 11495 P
14141 1 6 11487 28800 P
14141 1 6 11495 28800 P
14141 1 6 11495 11487 U
14141 1 6 11495 11486 P
14141 1 6 11486 11487 U
14141 1 6 28800 11495 P
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Table 24. Example phasing plan table (continued).

NODE PLAN PHASE INLINK OUTLINK PROTECTION
8521 2 1 9705 9704 u
8521 2 1 9705 9706 U
8521 2 1 9705 12407 u
8521 2 1 9706 9705 U
8521 2 1 9706 12407 u
8521 2 1 9706 9704 U
8521 2 2 12407 9704 u
8521 2 2 12407 9705 U
8521 2 2 12407 9706 u
8521 2 2 9704 12407 U
8521 2 2 9704 9705 u
8521 2 2 9704 9706 U
8521 3 1 9705 9704 u
8521 3 1 9705 9706 U
8521 3 1 9705 12407 u
8521 3 1 9706 9705 U
8521 3 1 9706 12407 u
8521 3 1 9706 9704 U
8521 3 2 12407 9706 P
8521 3 2 9704 9705 P
8521 3 3 12407 9704 u
8521 3 3 12407 9705 U
8521 3 3 12407 9706 u
8521 3 3 9704 12407 U
8521 3 3 9704 9705 u
8521 3 3 9704 9706 U

Plan 1 in the Table 25 was specified in the Table 22 as applicable to node 14141. Thisis
atimed signa with green, yellow, and red clearance intervals as indicated in row 1 of the
table. Plans 2 and 3 for node 8521 were invented as illustrations and may not make sense
asreal timing plans.
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Table 25. Exampletiming plan table.

PLAN | PHASE | NEXTPHASES = GREENMIN | GREENMAX | GREENEXT = YELLOW | REDCLEAR
1 1 2 35.0 0.0 0.0 4.0 0.0
1 2 3 5.0 0.0 0.0 3.0 0.0
1 3 4 8.0 0.0 0.0 3.0 0.0
1 4 5 32.0 0.0 0.0 4.0 0.0
1 5 6 9.0 0.0 0.0 3.0 0.0
1 6 1 1.0 0.0 0.0 3.0 0.0
2 1 2 12.0 30.0 4.0 3.0 0.0
2 2 1 10.0 40.0 4.0 3.0 0.0
3 1 2 12.0 30.0 4.0 3.0 1.0
3 2 3 4.0 8.0 2.0 3.0 0.0
3 3 1 10.0 20.0 4.0 3.0 1.0
C. Notes

1. Row Order of Phasing and Timing Plans

Because of alimitation in how the network construction is organized in the C++ code, it
IS necessary to use network data tables that have phasing plans and timing plans in
sequential order.

2. Boundary Accessories

Boundary accessories have not been implemented for the IOC-1 versions of the network
representation subsystem.

V. Future Work

Future work planned for the TRANSIMS network representation subsystem will focus on
the inclusion of additiona modes of travel (bus, rail, etc.), time-of-day variation in
network properties, and more complicated traffic controls (actuated signals and signals
coordinated over a wide area). We will aso provide a highly portable aternative
implementation that is not based on commercial products such as the Booch Components.
Performance enhancements are al so anticipated.
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VIl. APPENDIX: Booch Notation Diagrams

Figure 9 through Figure 13 repeat the class diagrams of Figure 2 through Figure 6 using

Booch notation and Figure 14 repeats the exception hierarchy of Figure 7 using Booch
notation.
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Figure 9. Class diagram for the noderelated classes in the TRANSIMS network
representation subsystem (Booch notation).
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Figure 10. Class diagram for the noderelated classes in the TRANSIMS network
representation subsystem (Booch notation).
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Figure 11. Class diagram for the control-related classes in the TRANSIMS network
representation subsystem (Booch notation).
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Figure 12. Class diagram for the location-related classes in the TRANSIMS network
representation subsystem (Booch notation).
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Figure 13. Class diagram for the geography-related classes in the TRANSIM S network
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—_— /\
TNet
Exception
\/ \ — /\
TNetNot TNet
Found Undefined

Figure 14. Exception hierarchy for the TRANSIMS network representation subsystem

(Booch notation).

VIIl. APPENDIX: Source Code

This appendix contains the complete C++ source code for the network subsystem classes.

A. TNetAccessory Class

1. Accessory.h

Proj ect: TRANSI M5

Subsystem Network

$RCSfile: Accessory.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —

#i f ndef TRANSI MS_NET_ACCESSORY
#define TRANSI M5_NET_ACCESSORY

/1 1Include TRANSI M5 header files.
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#i ncl ude <NET/1d. h>

/1 Forward decl arations.
cl ass TNet Locati on;

/1 An accessory is where sonething happens along a |ink.
cl ass TNet Accessory

publi c:

/1l There are several types of accessories.
enum EType {kPocket, kParking};

/1 Construct an accessory with the specified id and type.
TNet Accessory(Net Accessoryld id, EType type);

/1 Destroy the accessory.
virtual ~TNet Accessory();

/1 Return the id of the accessory.
Net Accessoryld Getld() const;

/1 Return the type of the accessory.
EType Get Type() const;

/1 Return the location of the accessory.
TNet Locati on& Get Location();
const TNet Locati on& GetLocation() const;

/1 Set the location of the accessory.
voi d SetLocation(const TNetLocation& | ocation);

private:

/1 Do not allow accessories to be copi ed.
TNet Accessory(const TNet Accessory&) {}

/1 Do not allow accessories to be assigned.
TNet Accessory& operator=(const TNet Accessory&) {return *this;}

/'l Each accessory has a unique id.
Net Accessoryld fld;

/1 Each accessory has a type.
EType fType;

/'l Each accessory has a |ocation.
TNet Locati on* fLocati on;

}s
#endif // TRANSI MS_NET_ACCESSORY

2. Accessory.C

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: Accessory.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~~~ e~~~ —

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Accessory. h>

#i ncl ude <NET/ Locati on. h>

#i ncl ude <NET/ LaneLocati on. h>

/1 Construct an accessory with the specified id and type.
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TNet Accessory: : TNet Accessory(Net Accessoryld id, EType type)

flrd(id),
f Type(type),
fLocati on( NULL)
{
}

/1 Destroy the accessory.
TNet Accessory: : ~TNet Accessory()

if (fLocation != NULL) {
if (fLocation->lsOnSpecificlLane())
del ete (TNet LaneLocation*) flLocation;
el se
del ete flLocation;

/1 Return the id of the accessory
Net Accessoryl d TNet Accessory:: Getld() const
{

return fld;

/1  Return the type of the accessory.
TNet Accessory: : EType TNet Accessory:: Get Type() const

{
return fType;

/'l Return the location of the accessory.
TNet Locati on& TNet Accessory: : Get Locati on()

return *flLocation;

const TNet Locati on& TNet Accessory:: Cet Location() const
{

return *flLocation;

/1 Set the |ocation of the accessory.
voi d TNet Accessory: : Set Location(const TNetLocation& | ocati on)
{
del ete flLocation;
fLocation = NULL;
fLocation = | ocation.|sOnSpecificlLane() ? new TNet LaneLocati on((const
TNet LaneLocati on&) | ocation) : new TNet Locati on(l ocation);

B. TNetAccessoryReader Class

1. AccessoryReader.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: AccessoryReader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —

#i fndef TRANSI MS_NET_ACCESSORYREADER
#defi ne TRANSI MS_NET_ACCESSORYREADER
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/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/Id. h>

#i ncl ude <NET/ Accessory. h>

/1 Forward decl arations.
cl ass TNet Reader;

/1 An accessory reader reads accessory values fromthe database.
cl ass TNet Accessor yReader
publi c:

/1 Construct an accessory reader for a given network.
TNet Accessor yReader ( TDbTabl e& t abl e) ;

/1 Construct a copy of the given accessory reader.
/1 TNet Accessor yReader (const TNet Par ki ngReader & r eader) ;

/1 Make the accessory reader a copy of the given accessory reader.
/1 TNet Accessor yReader & oper at or =(const TNet Par ki ngReader & r eader) ;

// Reset the iteration over the table.
voi d Reset();

/1l  Get the next accessory in the table.
voi d Cet Next Accessory();

/1 Return whether there are any nore accessories in the table.
bool MbreAccessories() const;

/!l Return the id for the current accessory.
Net Accessoryld Getld() const;

/1 Return the location of the current accessory.
voi d GetLocati on(NetLinkld& |ink, NetNodeld& node, REAL& offset) const;

pr ot ect ed:

/'l Each accessory has a database table accessor.
TDbAccessor fAccessor;

/1 Each accessory has an ID field.
const TDbField fldField;

/1 Each accessory has a LINK field.
const TDbField fLinkField;

// Each accessory has a NCDE field.
const TDbFi el d f NodeFi el d;

/1 Each accessory has an OFFSET fi el d.

const TDbField fOffsetField,
}s

#endi f // TRANSI M5_NET_ACCESSORYREADER

2. AccessoryReader.C

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: AccessoryReader.C v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $

/Il $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 1Include TRANSI M5 header files.
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#i ncl ude <NET/ Accessor yReader . h>
#i ncl ude <NET/ Reader. h>

/1 Construct an accessory reader for a given network.
TNet Accessor yReader: : TNet Accessor yReader (TDbTabl e& t abl e)
: fAccessor(table),
fldField(table. GetField("I1D")),
fLinkField(table. GetField("LINK")),
f NodeFi el d(t abl e. Get Fi el d("NCDE")),
fOffsetField(table. GetField("OFFSET"))

/'l Reset the iteration over the table.
voi d TNet AccessoryReader: : Reset ()

f Accessor. GotoFirst();

/1  Get the next accessory in the table.
voi d TNet AccessoryReader: : Get Next Accessory()

f Accessor . Got oNext () ;

/1  Return whether there are any nore accessories in the table.
bool TNet AccessoryReader: : MoreAccessori es() const

return fAccessor.|sAt Record();

/'l Return the id for the current accessory.
Net Accessoryl d TNet AccessoryReader:: Getld() const

Net Accessoryld id;
f Accessor. GetField(fldField, id);
return id,

/1 Return the location of the current accessory.
voi d TNet AccessoryReader:: Get Locati on( Net Li nkl d& |Iink, NetNodel d& node,
of fset) const

{

f Accessor. Get Fi el d(fLi nkField, link);

f Accessor . Get Fi el d(f NodeFi el d, node);

f Accessor. GetField(fOffsetField, offset);
}

C. TNetException Class

1. Exception.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Exception.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI MS_NET_EXCEPTI ON
#def i ne TRANSI MB_NET_EXCEPTI ON

/'l Include TRANSI M5 header files.
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#i ncl ude <GBL/d obal s. h>

/1 A network exception signals the failure of a menber function.
cl ass TNet Excepti on

publi c:

/1 Construct an exception with the specified nessage text.
TNet Excepti on(const string& nessage = "Network error.");

/1 Construct a copy of the given exception.
/1 TNet Exception(const TNet Excepti on& exception);

/1 Make the exception a copy of the given exception.
/1 TNet Exception& operator=(const TNet Excepti on& exception);

/1 Return the message text for the exception.
const string& Get Message() const;

private:

/1 Each exception has a nessage.
string fMessage;

/1 This exception is thrown when an attenpt is nmade to access sonething that
/1 cannot be found.
cl ass TNet Not Found

publ i c TNet Excepti on

publi c:

/1 Construct an exception with the specified nessage text.
TNet Not Found( const string& message = "Not found.");

/1 Construct a copy of the given exception.
/1 TNet Exception(const TNet Excepti on& exception);

/1 Make the exception a copy of the given exception.
/1 TNet Exception& operator=(const TNet Excepti on& exception);

/1 This exception is thrown when an attenpt is made to access the nenber
/1 functions of a Null Control.
cl ass TNet Undef i nedContr ol

publ i c TNet Exception

publi c:

/1 Construct an exception with the specified nessage text.
TNet Undef i nedControl (const string& message = "Null control.");

/1 Construct a copy of the given exception.
/1 TNet Exception(const TNet Excepti on& exception);

/1 Make the exception a copy of the given exception.
/1 TNet Exception& operator=(const TNet Exception& exception);

#endi f // TRANSI M5_NET_EXCEPTI ON

2. Exception.C

/1 Project: TRANSI M5

/1 Subsystem Network

/] $RCSfile: Exception.C v $

/'l $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
/1 $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
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/1 Al rights reserved

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Excepti on. h>

/1 Construct an exception with the specified message text.
TNet Excepti on: : TNet Excepti on(const string& nessage)

f Message( nessage)
{

}

/1 Return the nessage text for the exception.
const string& TNet Exception:: Get Message() const
{

return fMessage;

/1 Construct a "not found" exception with the specified nmessage text.
TNet Not Found: : TNet Not Found( const string& nessage)

: TNet Excepti on( message)
{

}

/1 Construct an "undefined control" exception with the specified nessage text.
TNet Undef i nedCont r ol : : TNet Undef i nedControl (const string& nessage)
: TNet Excepti on( nessage)

{
}
D. TNetFactory Class

1. Factory.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Factory.h,v $
$Revision: 2.2 $

$Date: 1995/08/11 16:12:39 $
$State: Stab $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI M5_NET_FACTORY
#def i ne TRANSI M5_NET_FACTORY

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/1d. h>

/1 Forward decl arations.

cl ass TNet Net wor k;

cl ass TNet Node;

cl ass TNet Li nk;

cl ass TNet Pocket ;

cl ass TNet Par ki ng;

cl ass TNet Unsi gnal i zedControl ;

cl ass TNet Ti medControl ;

cl ass TNet | sol at edControl ;

class TNet Nul | Control;

cl ass TNet NodeReader ;

cl ass TNet Li nkReader ;

cl ass TNet Pocket Reader ;

cl ass TNet Par ki ngReader ;

cl ass TNet Unsi gnal i zedCont r ol Reader;
cl ass TNet Si gnal i zedCont r ol Reader ;
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11
cl

b

A network factory allocates and constructs new network objects.
ass TNet Factory

public:

/1 Return a new node fromthe specified reader.
virtual TNet Node* NewNode( TNet NodeReader & reader);

/1 Return a new link fromthe specified reader.
virtual TNetLi nk* NewLi nk( TNet Li nkReader & r eader);

/1 Return a new pocket fromthe specified reader.
virtual TNetPocket* NewPocket ( TNet Pocket Reader & reader);

/1 Return a new parking place fromthe specified reader.
virtual TNet Parki ng* NewPar ki ng( TNet Par ki ngReader & r eader) ;

/1 Return a new unsignalized control fromthe specified reader and for
/1 the specified network.
virtual TNetUnsignalizedControl*
NewUnsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k) ;

/1 Return a new timed control fromthe specified reader and for the

/1 specified network.

virtual TNet Ti nedControl * NewTi medControl (TNet Si gnal i zedCont r ol Reader &
reader, TNet Net wor k& net wor k) ;

/1 Return a new isolated control for the specified node.
virtual TNetlsol atedControl * New sol at edCont r ol (Net Nodel d id);

/1 Return a new null control for the specified node.
virtual TNetNul | Control* NewNul | Control ( TNet Node& node);

#endif // TRANSI M5_NET_FACTORY

~ e e — e~~~
~— e e — e~~~ —

/1
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

11

Factory.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Factory.C v $
$Revision: 2.1 $

$Date: 1995/08/09 14:32:04 $
$State: Exp $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

I ncl ude TRANSI M5 header files.
ncl ude <NET/ Factory. h>
ncl ude <NET/ Networ k. h>
ncl ude <NET/ Node. h>
ncl ude <NET/Li nk. h>
ncl ude <NET/ Pocket . h>
ncl ude <NET/ Par ki ng. h>
ncl ude <NET/ Unsi gnal i zedControl . h>
ncl ude <NET/ Si gnal i zedControl . h>
ncl ude <NET/ PhaseDescri ption. h>
ncl ude <NET/ Ti medControl . h>
ncl ude <NET/ I sol at edControl . h>
ncl ude <NET/Nul | Control . h>
ncl ude <NET/ NodeReader . h>
ncl ude <NET/Li nkReader. h>
ncl ude <NET/ Pocket Reader. h>
ncl ude <NET/ Par ki ngReader . h>
ncl ude <NET/ Unsi gnal i zedCont r ol Reader . h>
ncl ude <NET/ Si gnal i zedCont r ol Reader . h>

Return a new node fromthe specified reader.

LA-UR-97-1580



TNet Node* TNet Fact ory: : NewNode( TNet NodeReader & r eader)

return new TNet Node(r eader);

/1 Return a new link fromthe specified reader.
TNet Li nk* TNet Fact ory: : NewLi nk( TNet Li nkReader & r eader)

return new TNet Li nk(reader);

/1 Return a new pocket fromthe specified reader.
TNet Pocket * TNet Fact ory: : NewPocket ( TNet Pocket Reader & r eader)

{
}

return new TNet Pocket (reader);

/1 Return a new parking place fromthe specified reader.
TNet Par ki ng* TNet Fact ory: : NewPar ki ng( TNet Par ki ngReader & r eader)
{

return new TNet Par ki ng(reader);

/1 Return a new unsignalized control fromthe specified reader and for the
/1 specified network.
TNet Unsi gnal i zedControl *
TNet Fact ory: : NewUnsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader &
reader, TNet Networ k& net wor k)

return new TNet Unsi gnal i zedControl (reader, network);

// Return a new tinmed control fromthe specified reader and for the specified

/1 network.

TNet Ti medControl * TNet Fact ory: : NewTi medCont r ol ( TNet Si gnal i zedCont r ol Reader &
reader, TNet Networ k& net wor k)

{

return new TNet Ti medControl (reader, network);

//  Return a new isolated control for the specified node.
TNet | sol at edControl * TNet Fact ory: : Newl sol at edCont r ol ( Net Nodel d i d)

return new TNet | sol at edControl (id);

/'l Return a new null control for the specified node.
TNet Nul | Control * TNet Fact ory: : NewNul | Cont r ol ( TNet Node& node)

return new TNet Nul | Control (node);

E. TGeoFilterFunction Class

1. FilterFunction.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: FilterFunction.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —
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#i f ndef TRANSI MS_NET_FI LTERFUNCTI ON
#def i ne TRANSI M5_NET_FI LTERFUNCTI ON

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/ Poi nt. h>

/1 A geographic filter function selects geographic points. This abstract class
/1 nust be subclassed to be used.
class TGeoFilterFunction
{

public:

/1 Return whether a point is acceptable.
virtual bool operator()(const TGeoPoi nt& point) const = O;

|
#endi f // TRANSI MS_NET_FI LTERFUNCTI ON

F. TGeoFilterNone Class

1. FilterNone.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: FilterNone.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI MS_NET_FI LTERNONE
#def i ne TRANSI MS_NET_FI LTERNONE

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/ FilterFunction. h>

/1 This geographic filter accepts all points.
cl ass TGeoFi |t er None
public TGeoFilterFunction

public:

/1 Construct a copy of the given filter function.
/1 TGeoFilterNone(const TGeoFilterNone& filter);

/1 Make the filter a copy of the given filter function.
/1 TGeoFilterNone& operator=(const TGeoFilterNone& filter);

/1 Return whether a point is acceptable.
bool operator()(const TGeoPoi nt& point) const;

b
#endi f // TRANSI MS_NET_FI LTERNONE

2. FilterNone.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: FilterNone.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

~—————
~—————
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/ $Author: bwb $
/U S. Covernment Copyright 1995
/ Al rights reserved

~——

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ FilterNone. h>

/1 Return whether a point is acceptable.
bool TGeoFilterNone:: operator()(const TGeoPointé&) const
{

}

return TRUE;

G. TGeoFilterRectangle Class

1. FilterRectangle.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: FilterRectangle.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~ — e~~~ ——

#i f ndef TRANSI MS_NET_FI LTERRECTANGLE
#def i ne TRANSI MS_NET_FI LTERRECTANGLE

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <NET/ Fil terFunction. h>

#i ncl ude <NET/ Rect angl e. h>

/1 This geographic filter accepts all points within a rectangle.
cl ass TGeoFilterRectangle
public TGeoFilterFunction

public:

/1 Construct a rectangular filter for the given rectangle.
TCGeoFi | t er Rect angl e(const TGeoRect angl e& rectangl e);

/1 Construct a copy of the given filter function.
/1 TCeoFilterRectangl e(const TCeoFilterRectangle& filter);

/1 Make the filter a copy of the given filter function.
/'l TGeoFil terRectangl e& operator=(const TGeoFilterRectangle& filter);

/1 Return whether a point is acceptable.
bool operator()(const TGeoPoi nt& point) const;

private:

/1 Each rectangular filter has a rectangle.
TCGeoRect angl e f Rectangl e;
b

#endi f // TRANSI M5_NET_FI LTERRECTANGLE

2. FilterRectangle.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: FilterRectangle.C v $
$Revision: 2.0 $

~———
~———
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$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

~————
~————

/1 Include TRANSI M5 header files.
#i ncl ude <NET/Fil ter Rect angl e. h>

/1 Construct a rectangular filter for the given rectangle.

TCGeoFi | t er Rect angl e: : TGeoFi | t er Rect angl e(const TGeoRect angl e& rect angl e)
f Rect angl e(rectangl e)

{

}

/1 Return whether a point is acceptable.
bool TGeoFilterRectangl e::operator()(const TGeoPoi nt & point) const
{

}

return fRectangl e. Cont ai ns(point);

H. TNetlsolatedControl Class

1. IsolatedControl.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: IsolatedControl.h,v $
/l  $Revision: 2.1 $

/] $Date: 1996/02/14 21:41:46 $

//  $State: Exp $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i f ndef TRANSI MS_NET_| SOLATEDCONTROL
#defi ne TRANSI M5_NET_| SOLATEDCONTROL

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/d obal s. h"
#i ncl ude "NET/ Si gnal Coor di nat or . h"

/1 Forward decl arations.
cl ass TNet Phasi ngPl an;

/1 An isolated signal requires no coordination. It defers to the signalized

/1 control for operations.
class TNet |l sol at edContr ol
publ i c TNet Si gnal Coor di nat or

publi c:

/1 Construct an isolated control.

TNet | sol at edControl ();

TNet | sol at edControl (Net Coordi natorld id );

TNet | sol at edControl (const TNetlsol atedControl & control);

/] Destroy an isolated control.
~TNet | sol at edControl ();

/1 Assign an isolated traffic control.
TNet | sol at edCont rol & oper at or=(const TNet | sol at edControl & control);

/1  Return whether two isolated controls are the sane.

bool operator==(const TNet| sol at edControl & control) const;
bool operator!=(const TNetlsol atedControl & control) const;
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/1 1solated control requires no coordination.
voi d Updat eSi gnal i zedControl (REAL simtine);

}s

#endi f // TRANSI M5_NET_| SOLATEDCONTRCOL

2. IsolatedControl.C

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: IsolatedControl.C v $
I/l $Revision: 2.1 $

/1l $Date: 1996/02/14 21:41:46 $

/1 $State: Exp $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 Include TRANSI M5 header files.
#i ncl ude "NET/ | sol at edControl . h"
#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Phasi ngPl an. h"

#i ncl ude "NET/ Exception. h"

/1 Construct an isolated control.

TNet | sol at edControl :: TNet | sol at edControl ()
TNet Si gnal Coor di nat or ()

{

}

TNet | sol at edControl : : TNet | sol at edCont r ol ( Net Coordi natorld id)
TNet Si gnal Coor di nat or (i d)
{

}

TNet | sol at edControl :: TNet | sol at edControl (const TNet | sol at edControl & c)
TNet Si gnal Coor di nat or (c)

// Destroy an isolated control.
TNet | sol at edControl : : ~TNet | sol at edControl ()

}

/1 Assign an isolated traffic control.

TNet | sol at edControl & TNet | sol at edControl : : operat or =(const TNet | sol at edControl &

c)
if (this == &c)
return *this;

TNet Si gnal Coordi nat or: : operator=(c);
return *this;

/1  Return whether two isolated controls are the sane.
bool TNet | sol atedControl :: operator==(const TNetlsol atedControl & c) const

return (this == &c);
bool TNetl sol atedControl ::operator!=(const TNetlsol atedControl & c) const

return ! (this == &c);

/1 lsolated control requires no coordination.
voi d TNet | sol at edControl :: Updat eSi gnal i zedControl (REAL simtine)
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if (GetControllers().Length() ==
Get Control lers().First()->UpdateSignalizedControl (simtine);

el se
throw TNetException(“Isolated controllers must have exactly one “
"signal.");
}
l. TNetLane Class
1. Lane.h

/I Project: TRANSIMS

/I Subsystem: Network

/I $RCSfile: Lane.h,v $

/I $Revision: 2.3 $

/I $Date: 1996/11/08 18:12:44 $

/I $State: Stab $

/I $Author: bwb $

/I U.S. Government Copyright 1995
/I All rights reserved

#ifndef TRANSIMS_NET_LANE
#define TRANSIMS_NET_LANE

/I Include Booch Components header files.
#include <BCStoreM.h>

#include <BCCollB.h>

#include <BCCollU.h>

/I Include TRANSIMS header files.
#include <NET/Id.h>

/I Forward declarations.
class TNetNode;

class TNetLink;

class TNetPocket;

/I A'lane is where traffic flows on a link.
class TNetLane

public:

/I Type definitions.
typedef BC_TUnboundedCollection<TNetPocket*, BC_CManaged> PocketCollection;
typedef BC_TCollectionActivelterator<TNetPocket*> PocketCollectionlterator;

/I Construct a lane on the specified link, starting at the specified node,
/I and identified by the specified number.
TNetLane(TNetLink& link, NetNodeld node, NetLaneNumber number);

/I Return the link on which the lane lies.
TNetLink& GetLink();
const TNetLink& GetLink() const;

/I Return the starting node for the lane.
TNetNode& GetStartNode();
const TNetNode& GetStartNode() const;

/I Return the end node for the lane.
TNetNode& GetEndNode();
const TNetNode& GetEndNode() const;

/I Return the pockets on the lane.
PocketCollection& GetPockets();
const PocketCollection& GetPockets() const;

/I Return the lane to the left, if any.
const TNetLane* GetLeftAdjacentLane() const;
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/1 Return the lane to the right, if any.
const TNet Lane* Get Ri ght Adj acent Lane() const;

/'l Return the nunmber of the |ane.
Net LaneNunber Get Nunber () const;

private:

// Do not allowlanes to be copied.
TNet Lane(const TNet Lane*) {}

// Do not allow |lanes to be assigned.
TNet Lane& operat or=(const TNetLane&) {return *this;}

/1 Each | ane bel ongs on a link.
TNet Li nk* fLi nk;

/1 Each lane has a starting node.
Net Nodel d f Node;

/1 Each | ane has a nunber.
Net LaneNunber f Nunber;

/1 Each |l ane has zero or nore pockets.
Pocket Col | ecti on f Pockets;

}s
#endi f // TRANSI MS_NET_LANE

2. Lane.C

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: Lane.C, v $
$Revision: 2.1 $

$Date: 1996/11/08 18:13:14 $
$State: Stab $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~ — e~~~ ——

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Lane. h>

#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ Pocket . h>

/1 Construct a lane on the specified link, starting at the specified node,
// identified by the specified nunber.
TNet Lane: : TNet Lane( TNet Li nk& | i nk, Net Nodel d node, NetLaneNunber nunber)
o fLink(& ink),
f Node( node),
f Nunber ( nunber)

/11 SSUE(bwb): We really should check here that the node and nunber are
//valid.

/! Return the link on which the lane lies.
TNet Li nk& TNet Lane: : Get Li nk()

return *fLink;

}
const TNet Li nk& TNet Lane: : Get Li nk() const

return *fLink;
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/1 Return the starting node for the |ane.
TNet Node& TNet Lane: : Get St art Node()

TNet Node *nodeA, *nodeB;
f Li nk- >Get Nodes(nodeA, nodeB);
return fNode == nodeA->CGetld() ? *nodeA : *nodeB;

const TNet Node& TNet Lane: : Get St art Node() const

TNet Node *nodeA, *nodeB;
f Li nk- >CGet Nodes(nodeA, nodeB);
return fNode == nodeA->Getld() ? *nodeA : *nodeB;

/!l Return the end node for the |ane.
TNet Node& TNet Lane: : Get EndNode()

TNet Node *nodeA, *nodeB;
f Li nk- >Get Nodes(nodeA, nodeB);
return fNode == nodeA->Cetld() ? *nodeB : *nodeA

}
const TNet Node& TNet Lane: : Get EndNode() const
TNet Node *nodeA, *nodeB;

f Li nk- >Get Nodes(nodeA, nodeB);
return fNode == nodeA->Getld() ? *nodeB : *nodeA;

/1 Return the pockets on the |ane.
TNet Lane: : Pocket Col | ecti on& TNet Lane: : Get Pocket s()

{

}

const TNet Lane: : Pocket Col | ecti on& TNet Lane: : Get Pocket s() const
{

}

return fPockets;

return fPockets;

//  Return the lane to the left, if any.
const TNet Lane* TNet Lane:: Get Left Adj acent Lane() const

for (TNetLink::LaneCollectionlterator i(fLink->GetLanesFrom GetStartNode(),
TRUE)); !i.lsDone(); i.Next())
if ((*i.Currentlten())->f Nunber + 1 == fNunber)
return *i.Currentltemn();
return NULL;

/! Return the lane to the right, if any.
const TNet Lane* TNet Lane: : Get Ri ght Adj acent Lane() const

for (TNetLink::LaneCollectionlterator i(fLink->GetLanesFronm( GetStartNode(),
TRUE)); !'i.lsDone(); i.Next())
if ((*i.Currentlten())->f Nunmber - 1 == f Nunber)
return *i.Currentlten();
return NULL;

/1l Return the nunber of the |ane.
Net LaneNunber TNet Lane: : Get Nunber () const
{

return fNunber;
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J. TNetLaneConnectivityReader Class

1. LaneConnectivityReader.h

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: LaneConnectivityReader.h,v $
/1 $Revision: 2.0 $

/] $Date: 1995/08/04 19:29:51 $

/Il $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995

/1 Al rights reserved

#i fndef TRANSI MS_NET_LCONNREADER
#defi ne TRANSI M5_NET_LCONNREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

/1 Forward decl arations.
cl ass TNet Reader;

/1 This reader reads | ane connectivity values fromthe database.
cl ass TNet LaneConnecti vi t yReader
publi c:

/1 Construct a lane connectivity reader for a given network.
TNet LaneConnecti vi t yReader ( TNet Reader & r eader) ;

/1 Construct a copy of the given | ane connectivity reader.
/1 TNet LaneConnecti vi t yReader (const TNet LaneConnecti vit yReader & r eader);

/1 Make the reader a copy of the given | ane connectivity reader.
TNet LaneConnect i vi t yReader & oper at or =(const TNet LaneConnecti vi t yReader &
reader);

~ -
~

/! Reset the iteration over the table.
voi d Reset();

/1 Get the next node in the table.
voi d Get Next Node();

/1 Return whether there are any nore nodes in the table.
bool MoreNodes();

// Return the id for the current node.
Net Nodel d Get Node() const;

/!l Return the id for incomng |ink.
Net Li nkld GetlInlink() const;

/1 Return the id for incoming |ane.
Net LaneNunber Get | nl ane() const;

/!l Return the id for outgoing |ink.
Net Li nkld GetQutlink() const;

/'l Return the id for outgoing |ane.
Net LaneNunber Get Qutl ane() const;

private:

/1 Each |l ane connectivity reader has a database table accessor.
TDbAccessor fAccessor;

/1 Each record has a node field.

LA-UR-97-1580 76



const TDbFi el d f NodeFi el d;

/1 Each record has an incomng link field.
const TDbField flnlinkField;

/1 Each record has an inconing |lane field.
const TDbField flnlaneField;

/1 Each record has an outgoing link field.
const TDbField fQutlinkField;

/1 Each record has an outgoing |lane field.
const TDbField fQutlaneFi el d;

#endif // TRANSI M5_NET_LCONNREADER

2. LaneConnectivityReader.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: LaneConnectivityReader.C v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $

//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995

/1 Al rights reserved

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ LaneConnecti vit yReader. h>
#i ncl ude <NET/ Reader. h>

/1 Construct a |ane connectivity reader for a given network.
TNet LaneConnecti vi t yReader: : TNet LaneConnecti vi t yReader ( TNet Reader & r eader)
. fAccessor(reader. Get LaneConnectivityTable()),
f NodeFi el d(reader. Get LaneConnecti vityTabl e(). Get Fi el d("NCDE")),
flInlinkField(reader. CGetLaneConnectivityTable().CGetField("INLINK")),
flnl aneFi el d(reader. Get LaneConnecti vityTabl e(). Get Fi el d("I NLANE")),
fQutlinkField(reader. Get LaneConnectivityTabl e(). GetFi el d(" OQUTLI NK")
f Qut| aneFi el d(reader. Get LaneConnecti vityTabl e(). Get Fi el d(" OUTLANE")

1

)
)

/1 Reset the iteration over the table.
voi d TNet LaneConnecti vi t yReader:: Reset ()

f Accessor. GotoFirst();

/1l Get the next node in the table.
voi d TNet LaneConnecti vi t yReader: : Get Next Node()

f Accessor . Got oNext () ;

/1  Return whether there are any nore nodes in the table.
bool TNet LaneConnecti vityReader: : MoreNodes()

return fAccessor.|sAt Record();

/!l Return the id for the current node.
Net Nodel d TNet LaneConnecti vit yReader: : Get Node() const

Net Nodel d node;

f Accessor . Get Fi el d(f NodeFi el d, node);
return node;
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/1 Return the id for incomng |ink.
Net Li nkl d TNet LaneConnecti vityReader:: Getlnlink() const

Net Li nkl d inlink;
f Accessor. CetFiel d(flInlinkField, inlink);
return inlink;

/1 Return the id for incomng |ane.
Net LaneNunber TNet LaneConnecti vityReader:: Getlnl ane() const

Net LaneNunber i nl ane;
f Accessor. Get Fi el d(fInlaneField, inlane);
return inlane;

/1 Return the id for outgoing |ink.
Net Li nkl d TNet LaneConnecti vityReader:: Get Qutlink() const

Net Li nkl d outli nk;
f Accessor. GetField(fQutlinkField, outlink);
return outlink;

/1 Return the id for outgoing |ane.
Net LaneNunber TNet LaneConnecti vityReader:: Get Qutl ane() const

{
Net LaneNunber outl ane;
f Accessor. Get Fi el d(f Qutl aneFi el d, outl ane);
return outl ane;
}
K. TNetLaneLocation Class
1. LaneLocation.h
/1 Project: TRANSIMS
/1 Subsystem Network
I/l $RCSfile: LaneLocation.h,v $
/1 $Revision: 2.0 $
/] $Date: 1995/08/04 19:29:51 $
/1 $State: Rel $
/1 $Author: bwo $
/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i f ndef TRANSI MS_NET_LANELOCATI ON
#def i ne TRANSI MS_NET_LANELOCATI ON

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Locati on. h>
#i ncl ude <NET/ Lane. h>

/1 Alocation is a |ane-specific point along a |ink.
cl ass TNet LaneLocati on
publ i c TNet Locati on

public:
// Construct a location along the lane, with the given offset fromits
/1l start.
TNet LaneLocati on( TNet Lane& | ane, REAL of fset);

/1 Construct a copy of the given location.
/1 TNet LaneLocati on(const TNet LanelLocation& | ocation);
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/1 Make the location a copy of the given |ocation.
/1 TNet LanelLocati on& operat or=(const TNet LanelLocation& | ocation);

/1 Return the lane for the |ocation.
TNet Lane& Get Lane();
const TNetLane& GetlLane() const;

/1 Return whether the location is |ane-specific.
bool |sOnSpecificlLane() const;

private:

/1 Each lane location is on a |ane.
TNet Lane* fLane;

#endi f // TRANSI M5_NET_LANELOCATI ON

2. LaneLocation.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: LaneLocation.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ LaneLocati on. h>

/1 Construct a location along the lane, with the given offset fromits start.
TNet LaneLocati on: : TNet LaneLocat i on( TNet Lane& | ane, REAL of f set)

TNet Locati on(| ane. Get Li nk(), |ane.GetStartNode(), offset),

f Lane( & ane)

/!l Return the lane for the |ocation.
TNet Lane& TNet LanelLocat i on: : Get Lane()

return *flLane;

}
const TNet Lane& TNet LaneLocati on:: Get Lane() const

return *flLane;

/1 Return whether the location is |ane-specific.
bool TNet LanelLocation::|sOnSpecificlLane() const

{
}

return TRUE;

L. TNetLink Class

1. Link.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: Link.h,v $

/1 $Revision: 2.4 $

/] $Date: 1996/06/03 22:35:51 $
/Il $State: Stab $
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/1 $Author: bwb $

/1 U S. Covernment Copyright, 1995
/1 Al rights reserved

#i fndef TRANSI MS_NET_LI NK

#defi ne TRANSI MS_NET_LI NK

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/Id. h>

/1 1nclude Booch Conponents header files.
#i ncl ude <BCSt oreM h>

#i ncl ude <BCCol | B. h>

#i ncl ude <BCCol | U. h>

/1l Forward Decl arations.
cl ass TNet Node;

cl ass TNet Lane;

cl ass TNet Accessory;

cl ass TNet Li nkReader ;

Alink is the part of the network corresponding to an "edge" in graph
theory. Each link has a constant nunber of permanent |anes, but nmay have
turn pocket lanes also. A link may have lanes in both directions, or the
| anes in opposite directions may be on separate links (in which case no
/1 passing into oncomng lanes will be possible).

cl ass TNet Li nk

/
/
/
/

~———

publi c:

/1l There are several functions for a link.
enum EFunctional d ass {kQ her};

/1 Type definitions.
typedef BC_TUnboundedCol | ecti on<TNet Accessory*, BC_CManaged>
AccessoryCol | ecti on;
typedef BC_TCol | ecti onActi vel terator<TNet Accessory*>
AccessoryCol |l ectionlterator;
t ypedef BC_TUnboundedCol | ecti on<TNet Lane*, BC_CManaged> LaneCol | ecti on;
typedef BC _TCol | ecti onActivelterator<TNetLane*> LaneCol |l ectionlterator;

/1 Construct a link using the reader.
TNet Li nk( TNet Li nkReader & r eader) ;

/1 Construct a dummy link with the specified id.
TNet Li nk( Net Li nkld id);

/1 Destroy a link.
virtual ~TNetLink();

/! Return the id of the link.
Net Li nkld Getld() const;

/1 Return the nodes at the ends of the link.

voi d Get Nodes( Net Nodel d& nodeA, Net Nodel d& nodeB) const;

voi d Get Nodes( TNet Node* & nodeA, TNet Node*& nodeB) const;

voi d Get Nodes(const TNet Node*& nodeA, const TNet Node*& nodeB) const;

/1l Set the nodes at the ends of the l|ink.
voi d Set Nodes( TNet Node* nodeA, TNet Node* nodeB);

/1 Return the accessories on the |ink.
AccessoryCol | ecti on& Get Accessories();
const AccessoryCol | ection& Get Accessories() const;

//  Return the | anes going away fromthe specified node. The |anes are
/1 ordered (but not necessarily nunbered) fromthe divider outward.

/1 Pockets are included optionally. A TNetNot Found exception is thrown
/1 the node is not at one of the link’s ends.

LaneCol | ecti on& Get LanesFron{const TNet Node& node, bool pockets = FALSE);
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const LaneCol | ecti on& Get LanesFron{const TNet Node& node, bool pockets =
FALSE) const;

/1 Return the lanes going toward the specified node. The |anes are

/1 ordered (but not necessarily nunbered) fromthe divider outward.

/1 Pockets are included optionally. A TNetNot Found exception is thrown if

/1 the node is not at one of the link' s ends.

LaneCol | ecti on& Get LanesTowar ds(const TNet Node& node, bool pockets = FALSE);

const LaneCol | ecti on& Get LanesTowar ds(const TNet Node& node, bool pockets =
FALSE) const;

/1 Return the length of the link (using the default units). The length is
/1 neasured fromone node to the other, unless setback distance subtraction
/1 is requested.

REAL Get Lengt h(bool setback = FALSE) const;

/1l Return the setback distance (using the default units) at the specified
/1 node. A TNet Not Found exception is thrown if the node is not at one of
/1 the link’s ends.

REAL GCet Set back(const TNet Node& node) const;

/1 Return the through link at the given node on the current link. A

/1 TNet Not Found exception is thrown if the node is not at one of the link’'s
/'l ends.

Net Li nkl d Get Thr oughLi nk(const TNet Node& node) const;

/!l Return the speed linmt of the | anes heading toward the given node on

/1 the current link. A TNetNotFound exception is thrown if the node is not
/1 at one of the link’s ends.

REAL Get SpeedLi nmi t Towar ds(const TNet Node& node) const;

/1 Return the angle (in radians) of the link fromthe specified node. A

/1 TNet Not Found exception is thrown if the node is not at one of the link's
/1 ends.

REAL Get Angl e(const TNet Node& node) const;

/1 Return the node between the current link and the given link. A
/1 TNet Not Found exception is thrown if the links are not adjacent.
TNet Node& Get NodeBet ween(const TNet Li nk& |ink) const;

/1 Return whether the link has the sane id as the given |ink.
bool operator==(const TNetLink& |ink) const;

/1 Return whether the link has a different id fromthe given link
bool operator!=(const TNetLink& |link) const;

private:

/1 Do not allow links to be copied.
TNet Li nk(const TNet Li nk&) {}

/1 Do not allow links to be assigned.
TNet Li nk& operator=(const TNetLink& {return *this;}

/1 Return the index of the given node.
size_t Get Nodel ndex(const TNet Node& node) const;

/1 Each link has a unique id.
Net Li nkld fld;

/1 Each link has nodes at its two ends.
Net Nodel d f Nodel ds[ 2] ;
TNet Node* f Nodes[ 2];

/1 Each link has zero or nbre accessories.
AccessoryCol | ection fAccessories;

/1 Each link has zero or nore | anes on each side.
LaneCol | ection flLanes[2];

/1 Each link has zero or nore pernmanent |anes on each side.
LaneCol | ecti on f Pernmanent Lanes|[ 2] ;

/1 Each link has a | ength.
REAL fLengt h;
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/1
REAL

11
Net L

/1
REAL

11
REAL

Each link has setback distances fromthe intersection.
f Set backs[ 2] ;

Each l'ink has through links at either end.
i nkl d fThroughLi nks[ 2] ;

Each link has speed limts in either direction.
f SpeedLi mi ts[2];

Each link has an angle (in radians) fromits endpoints.
f Angl es[ 2] ;

#endif // TRANSI M5_NET_LI NK

~ e e — e~~~
~— e e — e~~~ —

/1
#i
#i
#i
#i
#i
#i
#i

/1

Link.C

Pr oj
Subs

ect: TRANSI M5
ystem Network

$RCSfile: Link.C,v $

$Rev
$Dat
$St a
$Aut
U S.
Al l

I ncl
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

Cons

ision: 2.2 $

e: 1996/06/03 22:36:10 $
te: Stab $

hor: bwbh $

Gover nment Copyri ght, 1995
rights reserved

ude TRANSI M5 header files.
<NET/ Node. h>
<NET/ Li nk. h>

<NET/ Lane. h>

<NET/ Accessory. h>

<NET/ Pocket . h>

<NET/ Li nkReader . h>

<NET/ Excepti on. h>

truct a link using the reader.

Thth|nk : TNet Li nk( TNet Li nkReader & r eader)

/1

f1d(
flLen

read
for

Cons

r eader . Getld()),
gt h(reader. Get Lengt h())

er. Get Nodel ds(f Nodel ds[ 0], f Nodelds[1]);

(size_t side = 0; side < 2; ++side) {

const Net Nodeld id = fNodel ds[ si de];

f Nodes[ si de] = NULL;

const nLeft = reader. GetLeftPocket LaneCount Towar ds(id);
const nPerm = reader. Get Per manent LaneCount Towar ds(i d) ;
const nRight = reader. Get Ri ght Pocket LaneCount Towar ds(i d);
for (size_t iPerm= 0; iPerm< nPerm ++i Perm

f Lanes[ si de] . Append(new TNet Lane(*this, fNodelds[1 - side],

iPerm+ 1));
f Per manent Lanes[ si de] = fLanes[side];
for (size_t iLeft = 0; iLeft < nLeft; ++iLeft)

f Lanes[ si de].Insert(new TNet Lane(*this, fNodelds[1 - side],

1), ilLeft);
for (size_t iRight = 0; iR ght < nRight; ++i R ght)

f Lanes[ si de] . Append(new TNet Lane(*thi s, fNodelds[1 - side],

nPerm+ i Right + 1));
f Set backs[si de] = reader. Cet Set backDi st ance(id);
f Thr oughLi nks[ si de] = reader. Get ThroughLi nk(i d);
f SpeedLi m t s[ si de] = reader. Get SpeedLi mi t Towards(id);

truct a dummy link with the specified id.

TNet Li nk: : TNet Li nk( Net Li nkl d i d)

f1d(

i d)
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/1 Destroy a link.
TNet Li nk: : ~TNet Li nk()

for (AccessoryCollectionlterator i(fAccessories); !i.lsDone(); i.Next())
delete *i.Currentlten();
for (size_t side = 0; side < 2; ++side)
for (LaneCollectionlterator j(fLanes[side]); !j.IsDone(); j.Next()) {
TNet Lane* const lane = *j.Currentltemn();
for (TNetLane:: PocketCol | ectionlterator k(lane->GetPockets());
'k.1sDone(); Kk.Next())
delete *k.Currentlten();
del ete | ane;

/! Return the id of the link.
Net Li nkld TNet Li nk:: Getld() const
{

return fld;

/1 Return the nodes at the ends of the link.
voi d TNet Li nk: : Get Nodes( Net Nodel d& nodeA, Net Nodel d& nodeB) const

nodeA = f Nodel ds[ 0] ;
nodeB = f Nodel ds[ 1] ;
}
voi d TNet Li nk: : Get Nodes( TNet Node*& nodeA, TNet Node*& nodeB) const
nodeA = fNodes[O0];
nodeB = f Nodes[1];
}
voi d TNet Li nk: : Get Nodes(const TNet Node* & nodeA, const TNet Node*& nodeB) const
nodeA = fNodes[O0];
nodeB = f Nodes[1];

/1 Set the nodes at the ends of the link.
voi d TNet Li nk: : Set Nodes( TNet Node* nodeA, TNet Node* nodeB)

{
f Nodes[ 0] = nodeA;
f Nodes[ 1] = nodeB;
for (size_t side = 0; side < 2; ++side) {
const TGeoPoi nt & head = f Nodes[ si de] - >Get Geogr aphi cPosi tion();
const TGeoPoint& tail = fNodes[1l - side]->CGetGeographi cPosition();
f Angl es[ si de] = head. Get Angl eTo(tail);
}
}

/1 Return the accessories on the link.
TNet Li nk: : AccessoryCol | ection& TNet Li nk: : Get Accessori es()
{

}
const TNet Li nk: : AccessoryCol | ecti on& TNet Li nk: : Get Accessori es() const

return fAccessori es;

return fAccessori es;

/1 Return the | anes going away fromthe specified node. The |anes are ordered

/1 (but not necessarily nunbered) fromthe divider outward. Pockets are

/1 included optionally. A TNetNot Found exception is thrown if the node is

/1 not at one of the link’s ends.

TNet Li nk: : LaneCol | ecti on& TNet Li nk: : Get LanesFr on{const TNet Node& node, bool
pocket s)

const size_ t i = 1 - GetNodel ndex(node);
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return pockets ? flLanes[i] : fPernmanentLanes[i];

const TNet Li nk: : LaneCol | ecti on& TNet Li nk: : Get LanesFr onm( const TNet Node& node,
bool pockets) const
{

const size_ t i = 1 - GetNodel ndex(node);
return pockets ? flLanes[i] : fPermanentLanes[i];

/1  Return the | anes going toward the specified node. The |anes are ordered
/1 (but not necessarily nunbered) fromthe divider outward. Pockets are

/1 included optionally. A TNetNot Found exception is thrown if the node is not
/1 at one of the link’s ends.

TNet Li nk: : LaneCol | ecti on& TNet Li nk: : Get LanesTowar ds(const TNet Node& node, bool

pocket s)
{
const size_t i = GetNodel ndex(node);
return pockets ? flLanes[i] : fPermanentLanes[i];
}

const TNet Li nk: : LaneCol | ecti on& TNet Li nk: : Get LanesTowar ds(const TNet Node& node,
bool pockets) const

const size_t i = GetNodel ndex(node);
return pockets ? flLanes[i] : fPernmanentLanes[i];

/1 Return the length of the link (using the default units). The length is

/1 measured fromone node to the other, unless setback distance subtraction is
/1 requested.

REAL TNet Li nk: : Get Lengt h(bool setback) const

i f (setback)

return fLength - fSetbacks[0] - fSetbacks[1];
el se

return flLength;

/1 Return the setback distance (usings the default units) at the specified
/1 node. A TNet Not Found exception is thrown if the node is not at one of
/1 the link’s ends.
REAL TNet Li nk: : Get Set back(const TNet Node& node) const
{

const size_t i = GetNodel ndex(node);

return fSetbacks[i];

/1 Return the through link at the given node on the current link. A

/1 TNet Not Found exception is thrown if the node is not at one of the link's
/1 ends.

Net Li nkl d TNet Li nk: : Get Thr oughLi nk(const TNet Node& node) const

{

const size_t i = GetNodel ndex(node);
return fThroughLi nks[i];

}

/1l Return the speed linmt of the | anes heading toward the given node on
/1 the current link. A TNetNotFound exception is thrown if the node is not
/] at one of the link’s ends.
REAL TNet Li nk: : Get SpeedLi m t Towar ds(const TNet Node& node) const
{
const size_t i = GetNodel ndex(node);
return fSpeedLimts[i];

/1  Return the angle (in radians) of the link fromthe specified node. A

/1 TNet Not Found exception is thrown if the node is not at one of the link's
/1 ends.

REAL TNet Li nk: : Get Angl e(const TNet Node& node) const

const size_t i = GetNodel ndex(node);
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return fAngles[i];

/1 Return the node between the current link and the given link. A
/1 TNet Not Found exception is thrown if the links are not adjacent.
TNet Node& TNet Li nk: : Get NodeBet ween( const TNet Li nk& |ink) const

TNet Node* nodeA;
TNet Node* nodeB;
| i nk. Get Nodes(nodeA, nodeB);

if (fNodes[0] == nodeA || fNodes[0] == nodeB)
return *fNodes[0];

else if (fNodes[1l] == nodeA || fNodes[1l] == nodeB)
return *fNodes[1];

el se

{

t hrow TNet Not Found (" The links are not adjacent.");
return *fNodes[0]; //1SSUE(kpb): This statenent never reached.

/1 Return whether the link has the same id as the given l|ink.
bool TNet Li nk: : oper at or==(const TNet Li nk& |i nk) const

return Getld() == link.Getld();

/1 Return whether the link has a different id fromthe given link.
bool TNet Li nk:: operator!=(const TNetLink& |ink) const

return Getld() !'= link.Getld();

/1 Return the index of the given node. A TNet Not Found exception is thrown if
/1 the node is not at one of the link’s ends.
size_t TNetLi nk:: Get Nodel ndex(const TNet Node& node) const

if (&ode == fNodes[0])
return O;
else if (&ode == fNodes[1])
return 1;
el se
t hr ow TNet Not Found(" The node is not on the link.");

M. TNetLinkReader Class

1. LinkReader.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfil e: LinkReader.h,v $
$Revision: 2.2 $

$Date: 1996/ 05/02 19:50:38 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~~~ e~~~ —

#i f ndef TRANSI MS_NET_LI NKREADER
#def i ne TRANSI MS_NET_LI NKREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ Poi nt. h>
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/'l Forward decl arations.
cl ass TNet Reader;

/1 Alink reader reads link values fromthe database.
cl ass TNet Li nkReader

public:

/1 Construct a link reader for a given network.
TNet Li nkReader ( TNet Reader & reader) ;

/1 Construct a copy of the given link reader.
/1 TNet Li nkReader (const TNet Li nkReader & reader) ;

/1 Make the reader a copy of the given link reader.
/1 TNet Li nkReader & oper at or =(const TNet Li nkReader & r eader) ;

/!l Reset the iteration over the table.
voi d Reset();

/] Get the next link in the table.
voi d Get Next Li nk();

/1 Return whether there are any nore links in the table.
bool MorelLinks() const;

/! Return the id for the current link.
Net Li nkld Getld() const;

/!l Return the node ids at the ends of the current Iink.
voi d Cet Nodel ds( Net Nodel d& nodeA, Net Nodel d& nodeB) const;

/1 Return the number of permanent |anes heading toward the given node on
/1 the current link. A TNet Not Found exception is thrown if the node is not
[/ at one of the link’s ends.

BYTE Get Per manent LaneCount Towar ds( Net Nodel d i d) const;

/1 Return the nunber of left pocket |anes heading toward the given node on
/1 the current link. A TNetNotFound exception is thrown if the node is not
/] at one of the link’s ends.

BYTE Cet Lef t Pocket LaneCount Towar ds( Net Nodel d i d) const;

/1 Return the number of right pocket |anes heading toward the given node
/1 on the current link. A TNetNot Found exception is thrown if the node is
/1 not at one of the link’s ends.

BYTE Get Ri ght Pocket LaneCount Towar ds( Net Nodel d i d) const;

/1 Return whether there is a two-way left turn | ane on the current I|ink.
bool HasTwoWayLeft TurnLane() const;

/1 Return the length of the current Iink.
REAL Get Lengt h() const;

/1 Return the percent grade of the |anes heading toward the given node on
/1 the current link. A TNetNotFound exception is thrown if the node is
/1 not at one of the link's ends.

REAL Get GradeTowar ds( Net Nodel d id) const;

/'l Return the setback distances at the given node on the current link. A
/1 TNet Not Found exception is thrown if the node is not at one of the

/1 link’s ends.

REAL Get Set backDi st ance( Net Nodel d id) const;

/1 Return the through link at the given node on the current link. A

/1 TNet Not Found exception is thrown if the node is not at one of the link's
/1 ends.

Net Li nkl d Get Thr oughLi nk( Net Nodel d id) const;

/1  Return the capacity in vehicles-per-hour of the |anes headi ng toward
/1 the given node on the current link. A TNet Not Found exception is

/1 thrown if the node is not at one of the link’s ends.

REAL Get Capacit yTowar ds( Net Nodel d id) const;
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/!l Return the speed linmt of the | anes heading toward the given node on

/1 the current link. A TNetNotFound exception is thrown if the node is not
/] at one of the link’s ends.

REAL Get SpeedLi mi t Towar ds( Net Nodel d id) const;

/1 Return the free-flow speed of the |anes heading toward the given node
/1 on the current link. A TNetNot Found exception is thrown if the node is
/1 not at one of the link’s ends.

REAL Get Fr eeFl owSpeedTowar ds( Net Nodel d i d) const;

/1 Return the crawl speed of the | anes heading toward the given node on

/1 the current link. A TNetNotFound exception is thrown if the node is not
/] at one of the link’s ends.

REAL Get Crawl SpeedTowar ds( Net Nodel d id) const;

/1 Return the functional class for the |ink.
TNet Li nk: : EFuncti onal O ass Get Functi onal d ass() const;

/1 Return the cost (in arbitrary units) for traveling on the link toward
/1 the given node. A TNet Not Found exception is thrown if the node is not
// at one of the link’s ends.

U NT Get Cost Towar ds( Net Nodel d id) const;

private:
/1 Update the current nodes for the link. A TNetNot Found exception is
/1 thrown if the node is not at one of the link's ends.
voi d Updat eCurrent Nodes();

/1 Each link reader has a database table accessor.
TDbAccessor fAccessor;

/1 Each link has a current A node.
Net Nodel d f NodeA;

/1 Each link has a current B node.
Net Nodel d f NodeB;

/1 Each link has an ID field.
const TDbField fldField;

/1 Each link has a NODEA field.
const TDbFi el d f NodeAFi el d;

/1 Each link has a NODEB field.
const TDbFi el d f NodeBFi el d;

/1 Each link has a PERMLANESA fi el d.
const TDbFi el d f Per manent LanesAFi el d;

/1 Each link has a PERMLANESB fi el d.
const TDbFi el d fPermanent LanesBFi el d;

/1  Each link has a LEFTPCKTSA fi el d.
const TDbFiel d fLeftPocketsAFiel d;

/1 Each link has a LEFTPCKTSB fi el d.
const TDbField fLeftPocketsBField;

/1 Each link has a RGHTPCKTSA fi el d.
const TDbFi el d f R ght Pocket sAFi el d;

/1l Each link has a RGHTPCKTSB fi el d.
const TDbFi el d f R ght Pocket sBFi el d;

/1 Each link has a TWOMYTURN fiel d.
const TDbFi el d f TwoWayTur nFi el d;

/1 Each link has a LENGTH fi el d.
const TDbField flLengthField;

/1 Each link has a GRADE field.
const TDbField f G adeFi el d;

/1 Each link has a SETBACKA field.
const TDbFi el d f Set backAFi el d;
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}s

/1 Each li
const TDbFi

/1l Each li
const TDbFi

/1 Each li
const TDbFi

/1l Each li
const TDbFi

/1 Each li
const TDbFi

/'l  Each i
const TDbFi

/1 Each li
const TDbFi

/1 Each i
const TDbFi

/1 Each li
const TDbFi

//  Each i
const TDbFi

/1 Each li
const TDbFi

/1 Each i
const TDbFi

/1 Each li
const TDbFi

/1 Each i
const TDbFi

nk has a SETBACKB fi el d.
el d f Set backBFi el d;

nk has a THROUGHA fi el d.
el d fThroughAFi el d;

nk has a THROUGHB fi el d.
el d fThroughBFi el d;

nk has a CAPACI TYA fi el d.
el d fCapacityAField;

nk has a CAPACITYB field.
el d f CapacityBFiel d;

nk has a SPEEDLMTA fi el d.
el d fSpeedLi m t AFi el d;

nk has a SPEEDLMIB fi el d.
el d fSpeedLi m tBFi el d;

nk has a FREESPDA field.
el d f FreeSpeedAFi el d;

nk has a FREESPDB fi el d.
el d fFreeSpeedBFi el d;

nk has a CRAW.SPDA fi el d.
el d fCraw SpeedAFi el d;

nk has a CRAWSPDB fi el d.
el d fCraw SpeedBFi el d;

nk has a FUNCTCLASS fi el d.
el d fFunctional Cl assFi el d;

nk has a COSTA field.
el d f Cost AFi el d;

nk has a COSTB field.
el d f Cost BFi el d;

#endi f // TRANSI M5_NET_LI NKREADER

2. LinkReader.C

/1 Project: TRANSI M5

/1 Subsystem Network

/Il $RCSfile: LinkReader.C v $

I/l $Revision: 2.2 $

/1 $Date: 1996/05/02 19:50:38 $
/1 $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 Include TRANSI M5 header files.

#i ncl ude <NET/Li nkReader. h>
#i ncl ude <NET/ Reader. h>
#i ncl ude <NET/ Excepti on. h>

/1 Construct a link reader for a given network.
TNet Li nkReader : : TNet Li nkReader ( TNet Reader & r eader)
. fAccessor(reader. GetLi nkTabl e()),
f NodeA(0) ,
f NodeB( 0),

fldFi el d(reader. GetLinkTable().GetField("ID")),

f NodeAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" NCDEA")),
f NodeBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" NCDEB")),

f Per manent LanesAFi el d(reader . Get Li nkTabl e(). Get Fi el d(" PERMLANESA") ),
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f Per manent LanesBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" PERMLANESB") ),
f Left Pocket sAFi el d(reader. Get Li nkTabl e(). Get Fi el d("LEFTPCKTSA")),
f Lef t Pocket sBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" LEFTPCKTSB")),
f Ri ght Pocket sAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" RGHTPCKTSA") ),
f Ri ght Pocket sBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" RGHTPCKTSB") ),
f TwoWay Tur nFi el d(reader. Cet Li nkTabl e() . Get Fi el d(" TWOMAYTURN") ),

f Lengt hFi el d(reader. Get Li nkTabl e() . Get Fi el d("LENGTH")),

f GradeFi el d(reader. Cet Li nkTabl e() . Get Fi el d(" GRADE") ),

f Set backAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" SETBACKA")),

f Set backBFi el d(reader. CGet Li nkTabl e() . Cet Fi el d(" SETBACKB") ),

f Thr oughAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" THRUA")),

f Thr oughBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" THRUB") ),

f Capaci t yAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" CAPACI TYA")),

f Capaci t yBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" CAPACI TYB")),

f SpeedLi m t AFi el d(reader. Get Li nkTabl e() . Get Fi el d(" SPEEDLMIA")),

f SpeedLi m t BFi el d(reader. Get Li nkTabl e() . Get Fi el d(" SPEEDLMIB") ),

f Fr eeSpeedAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" FREESPDA") ),

f FreeSpeedBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" FREESPDB") ),

f Cr awl SpeedAFi el d(reader. Get Li nkTabl e() . Get Fi el d(" CRAW.SPDA")),

f Craw SpeedBFi el d(reader. Get Li nkTabl e() . Get Fi el d(" CRAW.SPDB") ),

f Functi onal O assFi el d(reader. Get Li nkTabl e() . Get Fi el d(" FUNCTCLASS")),
f Cost AFi el d(reader. CGet Li nkTabl e() . Get Fi el d(" COSTA")),

f Cost BFi el d(reader. CGet Li nkTabl e(). Get Fi el d(" COSTB"))

/'l Reset the iteration over the table.
voi d TNet Li nkReader : : Reset ()
{

f Accessor. Got oFi rst();

Updat eCur r ent Nodes() ;

/1 CGet the next link in the table.
voi d TNet Li nkReader : : Get Next Li nk()

f Accessor . Got oNext () ;
Updat eCur r ent Nodes() ;

/1  Return whether there are any nore links in the table.
bool TNet Li nkReader : : MoreLi nks() const
{

}

return fAccessor.|sAt Record();

/! Return the id for the current link.
Net Li nkl d TNet Li nkReader:: Getld() const

Net Li nkl d id;
f Accessor. GetField(fldField, id);
return id;

/1 Return the node ids at the ends of the current I|ink.
voi d TNet Li nkReader : : Get Nodel ds( Net Nodel d& nodeA, Net Nodel d& nodeB) const

nodeA = f NodeA;
nodeB = f NodeB;

/1 Return the number of permanent |anes heading toward the given node on the
/1 current link. A TNetNot Found exception is thrown if the node is not at one
/1 of the link’s ends.

BYTE TNet Li nkReader : : Get Per manent LaneCount Towar ds( Net Nodel d i d) const

BYTE count;
if (id == fNodeA)

f Accessor . Get Fi el d(f Per manent LanesAFi el d, count);
else if (id == fNodeB)
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f Accessor. CGet Fi el d(f Per manent LanesBFi el d, count);
el se

t hrow TNet Not Found("Invalid node id.");
return count;

/1 Return the number of |eft pocket |anes heading toward the given node on the
/1 current link. A TNetNot Found exception is thrown if the node is not at one
/1 of the link’s ends.
BYTE TNet Li nkReader : : Cet Lef t Pocket LaneCount Towar ds( Net Nodel d i d) const
{
BYTE count;
if (id == fNodeA)
f Accessor. Get Fi el d(f Left Pocket sAFi el d, count);
else if (id == fNodeB)
f Accessor. Get Fi el d(f Left Pocket sBFi el d, count);
el se
t hrow TNet Not Found("Invalid node id.");
return count;

/1 Return the number of right pocket |anes heading toward the given node on
/1 the current link. A TNetNot Found exception is thrown if the node is not at
/1 one of the link’s ends.
BYTE TNet Li nkReader : : Get Ri ght Pocket LaneCount Towar ds( Net Nodel d i d) const
{
BYTE count;
if (id == fNodeA)
f Accessor . Get Fi el d(f Ri ght Pocket sAFi el d, count);
else if (id == fNodeB)
f Accessor . Get Fi el d(f Ri ght Pocket sBFi el d, count);
el se
t hrow TNet Not Found("I nvalid node id.");
return count;

//  Return whether there is a two-way left turn lane on the current |ink.
bool TNet Li nkReader : : HasTwoWayLeft Tur nLane() const

{
string flag;
f Accessor . Get F| el d(f TwoWayTurnFi el d, flag);
return flag == "Y";

}

/1 Return the length of the current |ink.
REAL TNet Li nkReader : : Get Lengt h() const

REAL | engt h;
f Accessor. Get Fi el d(fLengthField, |ength);
return | ength;

/1 Return the percent grade of the |anes heading toward the given node on the
/1 current link. A TNetNot Found exception is thrown if the node is not at one
/1 of the link’s ends.

REAL TNet Li nkReader : : Get G adeTowar ds( Net Nodel d i d) const

{
REAL gr ade;
f Accessor. Get Fi el d(f G adeFi el d, grade);
if (id == fNodeA)
return - grade;
else if (id == fNodeB)
return grade;
el se
t hrow TNet Not Found("Invalid node id.");
}
/1 Return the setback distances at the given node on the current link. A
/1 TNet Not Found exception is thrown if the node is not at one of the link's
/1 ends.
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REAL TNet Li nkReader : : Get Set backDi st ance( Net Nodel d i d) const

REAL di st ance;
if (id == fNodeA)

f Accessor. Get Fi el d(f Set backAFi el d, di stance);
else if (id == fNodeB)

f Accessor. Get Fi el d(f Set backBFi el d, di stance);
el se

t hrow TNet Not Found("Invalid node id.");
return distance;

/1 Return the through link at the given node on the current link. A

/1 TNet Not Found exception is thrown if the node is not at one of the link's
/1 ends.

Net Li nkl d TNet Li nkReader : : Get Thr oughLi nk( Net Nodel d i d) const

{
Net Li nkl d Iink;
if (id == fNodeA)
f Accessor. Get Fi el d(f ThroughAFi el d, |ink);
else if (id == fNodeB)
f Accessor. Get Fi el d(f ThroughBFi el d, |ink);
el se
t hrow TNet Not Found("Invalid node id.");
return link;
}

/1 Return the capacity in vehicles-per-hour of the |anes headi ng toward the
/1 given node on the current link. A TNetNotFound exception is throwm if the
/1 node is not at one of the link’s ends.

REAL TNet Li nkReader : : Get Capaci t yTowar ds( Net Nodel d i d) const

{
REAL capacity;
if (id == fNodeA)
f Accessor . Get Fi el d(f Capaci t yAFi el d, capacity);
else if (id == fNodeB)
f Accessor. Get Fi el d(f Capaci tyBFi el d, capacity);
el se
t hrow TNet Not Found(" I nvalid node id.");
return capacity;
}

/! Return the speed limt of the | anes heading toward the given node on the
/1 current link. A TNetNot Found exception is thrown if the node is not at one
/1 of the link’s ends.

REAL TNet Li nkReader : : Get SpeedLi m t Towar ds( Net Nodel d i d) const

{
REAL limt;
if (id == fNodeA)
f Accessor. GetFiel d(fSpeedLinmtAField, linit);
else if (id == fNodeB)
f Accessor. GetFiel d(fSpeedLinmtBField, linit);
el se
t hrow TNet Not Found("Invalid node id.");
return limt;
}

/1 Return the free-fl ow speed of the |anes heading toward the given node on

/1 the current link. A TNetNotFound exception is thrown if the node is not at
/1 one of the link’s ends.

REAL TNet Li nkReader : : Get Fr eeFl owSpeedTowar ds( Net Nodel d i d) const

{
REAL speed;
if (id == fNodeA)
f Accessor . Get Fi el d(f FreeSpeedAFi el d, speed);
else if (id == fNodeB)
f Accessor. Get Fi el d(f FreeSpeedBFi el d, speed);
el se
t hrow TNet Not Found("I nvalid node id.");
return speed,
}
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/1 Return the craw speed of the |anes heading toward the given node on the
/1 current link. A TNetNot Found exception is thrown if the node is not at one
/1 of the link’s ends.
REAL TNet Li nkReader : : Get Cr awl SpeedTowar ds( Net Nodel d id) const
{
REAL speed;
if (id == fNodeA)
f Accessor. Get Fi el d(f Crawl SpeedAFi el d, speed);
else if (id == fNodeB)
f Accessor. Get Fi el d(f Crawl SpeedBFi el d, speed);
el se
t hrow TNet Not Found("Invalid node id.");
return speed;

/1 Update the current nodes for the link.
voi d TNet Li nkReader : : Updat eCur r ent Nodes()

if (fAccessor.!|sAtRecord())
f Accessor . Get Fi el d(f NodeAFi el d, fNodeA);
f Accessor. Get Fi el d(f NodeBFi el d, f NodeB);

/1 Return the functional class for the link.
TNet Li nk: : EFuncti onal O ass TNet Li nkReader : : Get Functi onal Cl ass() const
{
string functional d ass;
f Accessor. Get Fi el d(f Functi onal C assFi el d, functional dass);
return TNetLi nk: : KO her;

}

/1  Return the cost (in arbitrary units) for traveling on the |link toward
/1 the given node. A TNet Not Found exception is thrown if the node is not
/1 at one of the link’s ends.

U NT TNet Li nkReader : : Get Cost Towar ds( Net Nodel d i d) const

{

U NT cost;
if (id == fNodeA)

f Accessor. Get Fi el d(f Cost AFi el d, cost);
else if (id == fNodeB)

f Accessor. Get Fi el d(f CostBFi el d, cost);
el se

t hr ow TNet Not Found(" I nvalid node id.");
return cost;

N. TNetLocation Class

1. Location.h

/1 Project: TRANSI M5

/1 Subsystem Network

/Il $RCSfile: Location.h,v $

/'l $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
/1 $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

#i fndef TRANSI MS_NET_LOCATI ON
#defi ne TRANSI MS_NET_LOCATI ON

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>
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#i ncl ude <NET/ Poi nt. h>

/1 Alocation is a point along a |ink.
cl ass TNet Location

publi c:

/1 Construct a location along the given node and link, with the given

/1 offset fromthe node. The exception TNetNotFound is thrown if the node
// is not at one of the link’s ends.

TNet Locati on( TNet Li nk& | i nk, TNet Node& node, REAL of fset);

/1 Construct a copy of the given |ocation.
/1 TNet Location(const TNetLocation& | ocation);

/1 Make the location a copy of the given |ocation.
/1 TNetLocati on& operator=(const TNetLocation& | ocation);

//  Return the link on which the location lies.
TNet Li nk& Get Li nk();
const TNet Li nk& Get Li nk() const;

/1 Return the distance fromthe given endpoint of the link. The exception
/1 TNet Not Found is thrown if the node is not at one of the link's ends.
REAL GCet Of f set Fron{const TNet Node& node) const;

/1  Return the geographic position of the |ocation.
TCGeoPoi nt Get Geogr aphi cPosi tion() const;

/1 Return whether the location is |ane-specific.
virtual bool |sOnSpecificlLane() const;

private:

/1l  Each location is on a |link.
TNet Li nk* fLi nk;

/!l Each location is neasured froma node.
TNet Node* f Node;

// Each location is specified as an offset relative to the start of its
/1 link.
REAL f O f set;

}s

#endi f // TRANSI M5_NET_LOCATI ON

2. Location.C

/1 Project: TRANSI M5

/1 Subsystem Network

/Il $RCSfile: Location.C v $

I/l $Revision: 2.1 $

/1 $Date: 1995/09/08 12:21:54 $
/1 $State: Stab $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Excepti on. h>
#i ncl ude <NET/ Locati on. h>

/1 Construct a location along the given node and link, with the given of fset
/1 fromthe node. The exception TNetNotFound is thrown if the node is not at
/1 one of the link's ends.
TNet Locati on: : TNet Locati on( TNet Li nk& 1i nk, TNet Node& node, REAL offset)

f Li nk( & i nk)

TNet Node *nodeA, *nodeB;
f Li nk- >Get Nodes(nodeA, nodeB);
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f Node = nodeA;
i f (node == *nodeA)
fOffset = of fset;
else if (node == *nodeB)
fOffset = fLink->CGetLength() - offset;
el se
t hr ow TNet Not Found(" I ncorrect node.");

/1l Return the link on which the location lies.
TNet Li nk& TNet Locati on: : Get Li nk()
{

return *fLink;

const TNet Li nk& TNet Locati on:: Get Li nk() const
{

return *fLink;

/1 Return the distance fromthe given endpoint of the link. The exception
/1 TNet Not Found is thrown if the node is not at one of the link’s ends.
REAL TNet Locat i on:: Get O f set Fron{ const TNet Node& node) const

{
TNet Node *nodeA, *nodeB;
f Li nk- >Get Nodes(nodeA, nodeB);
i f (node == *nodeA)
return fOf fset;
else if (node == *nodeB)
return fLink->CGetlLength() - fOfset;
el se
t hrow TNet Not Found(" I ncorrect node.");
}

/! Return the geographic position of the |ocation.
TGeoPoi nt TNet Locati on: : Get Geogr aphi cPosi tion() const

{
TNet Node *nodeA, *nodeB;
f Li nk- >CGet Nodes(nodeA, nodeB);
const TGeoPoi nt & poi nt A = nodeA- >Get Geogr aphi cPosi tion();
const TGeoPoi nt & poi nt B = nodeB- >Get Geogr aphi cPosi tion();
i f (fLink->GetLength() == 0)
return pointA;
const REAL fractionA =1 - fOfset / fLink->GetLength();
const REAL fractionB = 1 - fractionA
return TGeoPoint (point A Get X() * fractionA + pointB.GetX() * fractionB,
point A GetY() * fractionA + pointB.GetY() * fractionB);
}

/1 Return whether the location is |ane-specific.
bool TNetLocation::1sOnSpecificlLane() const

return FALSE;

0. TNetNetwork Class

1. Network.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: Network.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —
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#i f ndef TRANSI M5_NET_NETWORK
#def i ne TRANSI M5_NET_NETWORK

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/1d. h>

/1 Include Booch Conponents header files.
#i ncl ude <BCSt oreM h>
#i ncl ude <BCMapU. h>

/1l Forward decl arations.

cl ass TNet Node;

cl ass TNet Li nk;

cl ass TNet Par ki ng;

cl ass TNet Si gnal Coor di nat or;

/1 A network represents all of the network database that has been instantiated.
cl ass TNet Net wor k

publi c:

/1 Type definitions.
typedef BC_TUnboundedMap<Net Nodel d, TNet Node*, 10000U, BC_CiManaged> Nodelap;
typedef BC_TMapActi vel terator<Net Nodel d, TNet Node*> NodeMapl terator;
typedef BC_TUnboundedMap<Net Li nkl d, TNetLink*, 10000U, BC_CiManaged> Li nkiap;
typedef BC_TMapActi vel terator<NetLinkld, TNetLink*> LinkMaplterator;
typedef BC_TUnboundedMap<Net Accessoryl d, TNet Parki ng*, 10000U, BC_Cianaged>
Par ki nghap;
typedef BC _TMapActi velterator<Net Accessoryld, TNet Parki ng*>
Par ki nghvapl t er at or;
t ypedef BC_TUnboundedMap<Net Coor di natorld, TNet Si gnal Coordi nator*, 2000U,
BC_CMvanaged> Si gnal Coor di nat or Map;
typedef BC _TMapActi velterat or <Net Coordi natorld, TNet Si gnal Coordi nator*>
Si gnal Coor di nat or Mapl t er at or;

/1 Construct a network.
TNet Net wor k() ;

/1 Destroy a network.
~TNet Net wor k() ;

/!l Return the set of nodes in the network.
NodeMap& Get Nodes();
const NodeMap& Cet Nodes() const;

/1 Return the set of links in the network.
Li nkMap& Get Li nks();
const LinkMap& Cet Li nks() const;

/'l Return the set of parking places in the network.

Par ki ngMap& Get Par ki ngs() ;

const Par ki ngMap& Get Par ki ngs() const;

/1 Return the set of signal coordinators in the network.

Si gnal Coor di nat or Map& Get Si gnal Coordi nators();

const Si gnal Coordi nat or Map& Cet Si gnal Coor di nat ors() const;
private:

/1 Do not allow networks to be copi ed.
TNet Net wor k( const TNet Net wor k&) {}

/1 Do not allow networks to be assigned.
TNet Net wor k& oper at or =(const TNet Net wor k&) {return *this;}

/1 Each network manages/owns the nodes it contains.
NodeMap f Nodes;

/1 Each network manages/owns the links it contains.
Li nkMap fLi nks;
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/1 Each network has a map for parking pl aces.
Par ki ngvap f Par ki ngs;

/1 Each network manages/owns the signal coordinators it contains.
Si gnal Coor di nat or Map f Coordi nators;

#endif // TRANSI M5_NET_NETWORK

2. Network.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Network.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ Par ki ng. h>

#i ncl ude <NET/ Si gnal Coor di nat or . h>

/1 Define the hash function for nodes.
static BC_| ndex NodeHashVal ue(const Net Nodel d& i d)
{

return BC_| ndex(id);

/1 Define the hash function for I|inks.
static BC_| ndex LinkHashVal ue(const NetLinkld& id)

return BC_| ndex(id);

/1 Define the hash function for parking places.
static BC_|I ndex Parki ngHashVal ue(const Net Accessoryl d& i d)

return BC_|I ndex(id);

/1 Define the hash function for signal coordinators.
static BC_I ndex Coordi nat or HashVal ue(const Net Coor di nat or | d& i d)

{
}

return BC_|I ndex(id);

/1 Construct a network using the reader.
TNet Net wor k: : TNet Net wor k()

f Nodes( NodeHashVal ue) ,

f Li nks(Li nkHashVal ue),

f Par ki ngs( Par ki ngHashVal ue) ,

f Coor di nat or s( Coor di nat or HashVal ue)

——

/1 Destroy a network.
TNet Net wor k: : ~TNet Net wor k()

for (LinkMaplterator i(fLinks); !i.lsDone(); i.Next())

del ete *i.CurrentVal ue();
for (NodeMaplterator j(fNodes); !j.lIsDone(); j.Next())
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del ete *j.CurrentVal ue();

for (Signal CoordinatorMaplterator k(fCoordinators); !k.lsDone();

del ete *k. Current Val ue();

/1l Return the set of nodes in the network.
TNet Net wor k: : NodeMap& TNet Net wor k: : Get Nodes()

return f Nodes;

}
const TNet Net wor k: : NodeMap& TNet Net wor k: : Get Nodes() const

return fNodes;

/! Return the set of links in the network.
TNet Net wor k: : Li nkMap& TNet Net wor k: : Get Li nks()

return fLinks;

}
const TNet Net wor k: : Li nkMap& TNet Net wor k: : Get Li nks() const

return fLinks;

/!l Return the set of parkings in the network.
TNet Net wor k: : Par ki ngMap& TNet Net wor k: : Get Par ki ngs()

return fParkings;

}
const TNet Net wor k: : Par ki ngMap& TNet Net wor k: : Get Par ki ngs() const

return fParkings;

/1 Return the set of signal coordinators in the network.

k. Next ())

TNet Net wor k: : Si gnal Coor di nat or Map& TNet Net wor k: : Get Si gnal Coor di nat or s()

return fCoordinators;

}

const TNet Net wor k: : Si gnal Coor di nat or Map& TNet Net wor k: : Get Si gnal Coor di nat or s()

const

return fCoordinators;

P. TNetNode Class

1. Node.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: Node.h,v $

/1 $Revision: 2.1 $

/1 $Date: 1995/08/09 14:32:04 $
//  $State: Exp $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i f ndef TRANSI

MS_NET_NODE
#def i ne TRANSI M5_NET_NODE

/'l Include TRANSI M5 header files.
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#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/Id. h>
#i ncl ude <NET/ Poi nt. h>

/1 Include Booch Conponents header files.
#i ncl ude <BCSt oreM h>
#i ncl ude <BCRi ngU. h>

/1l Forward decl arations.
cl ass TNet NodeReader ;

cl ass TNet Li nk;

class TNet TrafficControl;

/1 A node is the part of the network corresponding to a "vertex" in graph

/1 theory. A node nust be present where the network branches and where the
/1 permanent nunber of |anes changes. (A node nay be present where neither of
/1 the aforenentioned occurs, however.)

cl ass TNet Node

publi c:
/1 Type definitions.
typedef BC_TUnboundedRi ng<TNet Li nk*, BC_CManaged> Li nkRi ng;
typedef BC_TRi ngActi vel terator<TNetLi nk*> LinkRi nglterator;

/1 Construct a node using the reader.
TNet Node( TNet NodeReader & reader) ;

/1 Construct a dummy node with the specified id.
TNet Node( Net Nodel d id);

/1 Destroy a node.
virtual ~TNet Node();

/! Return the id of the node.
Net Nodel d Get1d() const;

/1 Return the geographic position of the node.
TCeoPoi nt & CGet Geogr aphi cPosi tion();

const TGeoPoi nt & Get Geogr aphi cPosition() const;
/1 Return the ring of links in order.

Li nkRi ng& CGet Li nks();

const LinkRing& GetlLinks() const;

/1 Add the specified link to the ring of I|inks.
voi d AddLi nk( TNet Li nk* 1i nk);

/! Return the traffic control for the node.
TNet TrafficControl & Get TrafficControl ();
const TNet TrafficControl & GetTrafficControl () const;

// Define the traffic control for the node.
void SetTrafficControl (TNetTrafficControl*);

/1 Return whether the node has the sane id as the given node.
bool operator==(const TNet Node& node) const;

/1 Return whether the node has a different id fromthe given node.
bool operator!=(const TNet Node& node) const;

private:

/1 Do not allow nodes to be copi ed.
TNet Node(const TNet Node&) {}

/1 Do not allows nodes to be assigned.
TNet Node& oper at or=(const TNet Node&) {return *this;}

/1 Each node has a unique id.
Net Nodel d fId;

/1 Each node has a geographic position.
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TGeoPoi nt fPosition;

/1 Each node is connected to |inks.
Li nkRi ng fLinks;

/1 Each node has an associated traffic control
TNet TrafficControl* fTrafficControl;

#endif // TRANSI M5_NET_NCDE

2. Node.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: Node.C v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

/1 1nclude Booch Conponents header files.
#i ncl ude <BCOQueU. h>

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ NodeReader . h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ TrafficControl.h>

/1 Construct a node using the reader.
TNet Node: : TNet Node( TNet NodeReader & r eader)
: fld(reader.Getld()),
f Posi ti on(reader. Get Geogr aphi cPosition()),
fLinks(),
fTraf fi cControl (NULL)

/1 Construct a dummy node with the specified id.
TNet Node: : TNet Node( Net Nodel d i d)

fld(id),

fPosition(),

fLinks(),

f TrafficControl (NULL)

/1 Destroy a node.
TNet Node: : ~TNet Node()

delete fTrafficControl;

/! Return the id of the node.
Net Nodel d TNet Node: : Get 1 d() const

return fld;

/! Return the geographic position of the node.
TGeoPoi nt & TNet Node: : Get Geogr aphi cPosi tion()

{
}

return fPosition;
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const TGeoPoi nt & TNet Node: : Get Geogr aphi cPosi tion() const

return fPosition;

/1 Return the ring of links in order.
TNet Node: : Li nkRi ng& TNet Node: : Get Li nks()

{

}
const TNet Node: : Li nkRi ng& TNet Node: : Get Li nks() const

return fLinks;

return fLinks;

/1 Return whether a |link belongs before another link in the link ring.
/11 SSUE(bwb): This function is not thread-safe.

static const TNet Node* THI S = NULL;

stati c BC _Bool ean Linkl sBef ore(TNetLi nk *const& a, TNetLink *const& b)

{
return a->CGet Angl e(*THI'S) < b->Get Angl e(*THI S);

/1 Add the specified link to the ring of Iinks.
voi d TNet Node: : AddLi nk( TNet Li nk* i nk)
{

/11 SSUE(bwb): The BC_TRi ng::Rotate() and BC_TRing::Insert(...) functions do
/I not work as advertised, so the follow ng work-around i s necessary.

TH S = this;
BC_TUnboundedOr der edQueue<TNet Li nk*, BC_CManaged> queue;
queue. Set | sLessThanFuncti on(Li nkl sBef ore);

queue. Append( | i nk);

while (!fLinks.lsEmpty()) {
queue. Append(fLinks. Top());
f Li nks. Pop();

}
whi l e (!queue. | sEnpty())
f Li nks. I nsert (queue. Front());

queue. Pop();
}

THI' S = NULL;

/! Return the traffic control for the node.
TNet Traf fi cControl &
TNet Node: : Get Traffi cControl ()

return *fTrafficControl;

}

const TNet TrafficControl &
TNet Node: : Get Traffi cControl () const

return *fTrafficControl;

/1 Define the traffic control for the node.
void TNet Node:: SetTrafficControl (TNet TrafficControl* c)

fTrafficControl = c;

/1 Return whether the node has the sanme id as the given node.
bool TNet Node: : oper at or==(const TNet Node& node) const
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return Getld() == node. Getld();

/1 Return whether the node has a different id fromthe given node.
bool TNet Node: : oper at or! =(const TNet Node& node) const

return Getld() != node.Getld();

Q. TNetNodeReader Class

1. NodeReader.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfil e: NodeReader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~~~ e~~~ —

#i f ndef TRANSI M5_NET_NODEREADER
#defi ne TRANSI M5_NET_NODEREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

#i ncl ude <NET/ Poi nt. h>

/'l Forward decl arations.
cl ass TNet Reader;

/'l A node reader reads node val ues fromthe database.
cl ass TNet NodeReader
public:

/1 Construct a node reader for a given network.
TNet NodeReader ( TNet Reader & reader);

/1 Construct a copy of the given node reader.
/1 TNet NodeReader (const TNet NodeReader & reader);

// Make the reader a copy of the given node reader.
/1 TNet NodeReader & oper at or =(const TNet NodeReader & r eader) ;

/! Reset the iteration over the table.
voi d Reset();

/1 Get the next node in the table.
voi d Get Next Node();

/1 Return whether there are any nore nodes in the table.
bool MoreNodes() const;

// Return the id for the current node.
Net Nodel d Get1d() const;

/1 Return the geographic position for the current node.
TGeoPoi nt Get Geogr aphi cPosi tion() const;

private:

// Each node reader has a database table accessor.
TDbAccessor fAccessor;
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/! Each node has an ID field.
const TDbField fldField;

/1 Each node has an ABSCI SSA field.
const TDbFi el d fAbsci ssaFi el d;

/1 Each node has an ORDI NATE fiel d.
const TDbField fOrdinateField;

#endif // TRANSI M5_NET_NCDEREADER

2. NodeReader.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: NodeReader.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ NodeReader. h>
#i ncl ude <NET/ Reader. h>

/1 Construct a node reader for a given network.
TNet NodeReader : : TNet NodeReader ( TNet Reader & r eader)
f Accessor (reader. Get NodeTabl e()),
fldFi el d(reader. Get NodeTabl e(). GetField("ID")),
f Absci ssaFi el d(reader. Get NodeTabl e(). Get Fi el d(" ABSCI SSA") ),
f Ordi nat eFi el d(reader. Get NodeTabl e() . Get Fi el d(" ORDI NATE"))

// Reset the iteration over the table.
voi d TNet NodeReader : : Reset ()

f Accessor. GotoFirst();

/!l  Get the next node in the table.
voi d TNet NodeReader : : Get Next Node()

f Accessor. Got oNext () ;

/1 Return whether there are any nore nodes in the table.
bool TNet NodeReader : : Mor eNodes() const

return fAccessor.|sAtRecord();

/! Return the id for the current node.
Net Nodel d TNet NodeReader:: Getld() const

Net Nodel d i d;
f Accessor. GetField(fldField, id);
return id;

/1 Return the geographic position for the current node.
TGeoPoi nt TNet NodeReader : : Get Geogr aphi cPosi tion() const

{
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REAL X, v,

f Accessor. Get Fi el d(f Absci ssaField, x);
f Accessor. GCetFiel d(fOrdinateField, y);
return TGeoPoint (X, Yy);

R. TNetNullControl Class

1. NullControl.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: NullControl.h,v $
$Revision: 2.2 $

$Date: 1996/ 12/13 15:23:38 $
$State: Stab $

$Author: bwb $

U. S. Governnment Copyright 1995
Al rights reserved

~ e~ e — e~~~ —
~ e e — e~~~

#i f ndef TRANSI MS_NET_NULLCONTROL
#def i ne TRANSI MS_NET_NULLCONTRCL

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/ d obal s. h"
#i ncl ude "NET/ TrafficControl.h"

/1 Forward decl arations.
cl ass TNet Node;
cl ass TNet Li nk;
cl ass TNet Lane;

/1 Null controls are used by nodes just outside the network boundary that
/1 a TNet Boundary accessory on an attached |ink.
class TNet Nul | Control

public TNet TrafficControl

publi c:

[/l  Construct a null traffic control.

TNet Nul | Control ();

TNet Nul | Cont r ol ( TNet Node& node) ;

TNet Nul | Control (const TNet Nul | Control & control);

/1 Destroy a null traffic control.
~TNet Nul | Control ();

/1 Assign a null traffic control.
TNet Nul | Control & operator=(const TNet Nul | Control & control);

/1 Return whether two null controls are the sane.
bool operator==(const TNetNull Control & control) const;
bool operator!=(const TNetNul | Control & control) const;

/1 Provide definitions for pure virtual functions to throw exceptions.

voi d Al | onedMovenent s(LaneCol | ecti on& | anes, const TNetLi nk& from i nk,
TNet Lane& from ane, const TNetLink& tolink);

voi d Al | onedMovenent s(LaneCol | ecti on& | anes, const TNetLi nk& from i nk,
TNet Li nk& tolink, const TNetlLane& tol ane);

void Al | onedMovenent s(LaneCol | ection& | anes, const TNetLink& fromink,

TNet Li nk& tolink, bool phase = FALSE);

void InterferingLanes(LaneCollection& | anes, const TNetLane& fromnl ane,
TNet Lane& tol ane, bool phase = FALSE);

TNet Traf fi cControl :: ETrafficControl GCetVehicleControl (const TNetLane& |
const ;

}s

#endi f // TRANSI MS_NET_NULLCONTROL
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2. NullControl.C

Proj ect: TRANSI M5

Subsyst em Net wor k

$RCSfile: NullControl.C v $
$Revision: 2.3 $

$Date: 1996/ 12/13 15:24:17 $
$State: Stab $

$Aut hor: bwb $

U.S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ — — o~ — —

/1 Include TRANSI M5 header files.
#i ncl ude "NET/ Nul | Control . h"

#i ncl ude " NET/ Node. h"

#i ncl ude " NET/ Li nk. h"

#i ncl ude "NET/ Lane. h"

#i ncl ude "NET/ Exception. h"

/1 Construct a null traffic control.

TNet Nul | Control :: TNet Nul | Control ()
TNet Traf fi cControl ()

{

}

TNet Nul | Control :: TNet Nul | Cont r ol ( TNet Node& node)
: TNet TrafficControl (node)
{

}

TNet Nul | Control :: TNet Nul | Control (const TNet Nul | Control & n)
TNet Traf fi cControl (n)
{

}

/1 Destroy a null traffic control.
TNet Nul | Control ::~TNet Nul | Control ()
{
}

/1 Assign a null traffic control.
TNet Nul | Control & TNet Nul | Control : : operator=(const TNet Nul | Control & n)

if (this == &n)

return *this;
TNet Traf fi cControl :: operator=(n);
return *this;

/1  Return whether two null controls are the sane.
bool TNet Nul | Control:: operator==(const TNet Null Control & n) const

{
return (this == &n);
}
bool TNet Nul | Control:: operator!=(const TNet Null Control & n) const
{
return ! (this == &n);
}

/1 Provide definitions for pure virtual functions.
void TNet Nul | Control :: Al |l owedMovenent s(LaneCol | ection& /*c*/, const TNetLi nk&
/*fromink*/, const TNetLane& /*from ane*/, const TNetLink& /*tolink*/)

t hrow TNet Undefi nedControl ("Nodes with null traffic control must not be "
"reached.");

}

void TNet Nul | Control :: Al |l owedMovenent s(LaneCol | ection& /*c*/, const TNetLi nk&
/*fromink*/, const TNetLink& /*tolink*/, const TNetlLane& /*tol ane*/)

LA-UR-97-1580 104



t hrow TNet Undefi nedControl ("Nodes with null traffic control nust not be "

"reached.");

}

void TNet Nul |l Control :: Al |l owedMovenent s(LaneCol | ecti on& /*c*/, const TNetLi nk&
/*fromink*/, const TNetLink& /*tolink*/, bool /*phase*/)

t hrow TNet Undefi nedControl ("Nodes with null traffic control nust not be "
"reached.");

}

void TNet Nul | Control ::InterferingLanes(LaneCol |l ection& /*c*/, const TNetlLane&
/*from ane*/, const TNetlLane& /*tol ane*/, bool /*phase*/)

t hrow TNet Undefi nedControl ("Nodes with null traffic control nust not be "
"reached.");

}

TNet TrafficControl :: ETraffi cControl TNetNull Control:: Get Vehi cl eControl (const
TNet Lane& /*| ane*/) const

{
t hrow TNet Undefi nedControl ("Nodes with null traffic control nust not be "
"reached.");
return TNet TrafficControl::kNone; // this statenent never reached
}

S. TNetParking Class

1. Parking.h

/1 Project: TRANSI M5

/1 Subsystem Network

//  $RCSfile: Parking.h,v $

/1 $Revision: 2.1 $

/1 $Date: 1996/06/03 22:36:32 $
/] $State: Stab $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

#i fndef TRANSI MB_NET_PARKI NG
#defi ne TRANSI MS_NET_PARKI NG

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Accessory. h>

/1 Forward decl arations.
cl ass TNet Par ki ngReader ;
cl ass TNet Net wor k;

cl ass TNet Li nk;

cl ass TNet Node;

/1 A parking place is a source or sink of vehicles along a |ink.
cl ass TNet Par ki ng
publ i c TNet Accessory

publi c:
/1  There are several styles of parking.
enum EStyl e {kParal |l el OnStreet, kHeadl nOnStreet, kDriveway, kLot,
kBoundary};

/1 Construct the parking fromthe specified reader.
TNet Par ki ng( TNet Par ki ngReader & r eader) ;

/1 Construct a parking place with specified val ues.

TNet Par ki ng (Net Accessoryld, TNetLink& TNet Node& REAL offset,
EStyl e style, U NT capacity, bool generic);
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/1 Return the style of the parking.
EStyle GetStyle() const;

/1 Return the capacity of the parking.
U NT Get Capacity() const;

/1 Return whether the parking is generic.
bool |sGeneric() const;

/1 Cenerate a unique parking place id.
static Net Accessoryld Generatel d(const TNet Networ k& NetLinkld);

private:

/1 A parking place has a style.
EStyle fStyle;

/1 A parking place has a capacity.
U NT f Capacity;

/1 A parking place may be generic.
bool fCGeneric;

}s
#endi f // TRANSI M5_NET_PARKI NG

2. Parking.C

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: Parking.C v $
$Revision: 2.1 $

$Dat e: 1996/ 06/ 03 22:36:58 $
$State: Stab $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~ e~ — e~~~ —

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Par ki ng. h>

#i ncl ude <NET/ Par ki ngReader . h>

#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Locati on. h>

#i ncl ude <NET/ Excepti on. h>

/1 Construct the parking fromthe specified reader.
TNet Par ki ng: : TNet Par ki ng( TNet Par ki ngReader & r eader)
: TNet Accessory(reader. Getld(), kParking),
fStyle(reader. GetStyle()),
f Capaci ty(reader. Get Capacity()),
f Generic(reader.|sGeneric())

/1 Construct a parking place with specified val ues.
TNet Par ki ng: : TNet Par ki ng (Net Accessoryld id, TNetLink& |ink, TNetNode& node,
REAL offset, EStyle style, U NT capacity, bool generic)
TNet Accessory(id, kParking),
fStyle(style),
f Capaci ty(capacity),
f Generi c(generic)

TNet Location | ocation(link, node, offset);
Set Locati on(l ocation);

/1  Return the style of the parking.
TNet Par ki ng: : EStyl e TNet Parki ng: : Get Styl e() const

{

return fStyle;
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/1 Return the capacity of the parking.
U NT TNet Par ki ng: : Get Capacity() const

{
return fCapacity;

/1 Return whether the parking is generic.
bool TNet Parking::1sGeneric() const

return fGeneric;

/'l Cenerate a unique parking place id.

Net Accessoryl d TNet Par ki ng: : Gener at el d(const TNet Net wor k& net wor k, Net Li nkld
I'i nki d)

{

U NT bit_mask_32 = 1 << 31,
Net Accessoryld id = linkid | bit_mask_32;
if (!network. GetParkings().!sBound(id))
return id,
el se {
U NT bit_mask_31 = 1 << 30;
id=1inkid | bit_mask_31;
if (!network. GetParkings().!sBound(id))
return id,
el se {
U NT bit_mask_3231 = 3 << 30;
id=1linkid | bit_mask_3231;
if (!network. GetParkings().!|sBound(id))
return id;
el se {
t hrow TNet Excepti on(" Cannot generate accessory id.");
return 0; //1SSUE(kpb): This statenent never reached.

T. TNetParkingReader Class

1. ParkingReader.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfi |l e: ParkingReader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~ — e~~~ ——

#i f ndef TRANSI MS_NET_PARKI NGREADER
#def i ne TRANSI MS_NET_PARKI NGREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

#i ncl ude <NET/ Par ki ng. h>

#i ncl ude <NET/ Accessor yReader . h>

/1 Forward decl arations.
cl ass TNet Reader;
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/1 A parking reader reads parking values fromthe database.
cl ass TNet Par ki ngReader
publ i c TNet Accessor yReader

publi c:

/1 Construct a parking reader for a given network.
TNet Par ki ngReader ( TNet Reader & r eader) ;

/1 Construct a copy of the given parking reader.
/'l TNet Par ki ngReader (const TNet Par ki ngReader & r eader) ;

/1 Make the parking reader a copy of the given parking reader.

/1 TNet Par ki ngReader & oper at or =(const TNet Par ki ngReader & r eader) ;

/1 Return the style of the current parking.
TNet Parki ng: : EStyl e GetStyl e() const;

/1 Return the capacity of the current parking.
U NT Cet Capacity() const;

/1 Return whether the current parking is generic.
bool |sGeneric() const;

private:

/1 Each parking has a STYLE field.
const TDbField fStyleField;

/1 Each parking has a CAPACITY field.
const TDbFi el d fCapacityField;

/1 Each parking has a GENERIC field.
const TDbField fGenericField;

}s
#endif // TRANSI MS_NET_PARKI NGREADER

2. ParkingReader.C

Proj ect: TRANSI M5

Subsyst em Network

$RCSfil e: ParkingReader.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~ — e~~~ ——

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Excepti on. h>

#i ncl ude <NET/ Par ki ngReader . h>

#i ncl ude <NET/ Reader . h>

/1 Construct a parking reader for a given network.
TNet Par ki ngReader : : TNet Par ki ngReader ( TNet Reader & r eader)
: TNet Accessor yReader (r eader. Get Par ki ngTabl e()),
f Styl eFi el d(reader. Get Par ki ngTabl e(). Get Fi el d("STYLE")),
f Capaci t yFi el d(reader. Get Par ki ngTabl e() . Get Fi el d(" CAPACI TY")),
f Generi cFi el d(reader. Get Par ki ngTabl e(). Get Fi el d("GENERI C"))

A

/1 Return the style of the current parking.
TNet Par ki ng: : EStyl e TNet Par ki ngReader: : Get Styl e() const
{

string style;
f Accessor. GetField(fStyleField, style);
if (style == "PRSTR")
return TNet Parki ng: : kParal | el OnStreet;
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else if (style == "H STR")
return TNet Parki ng: : kHeadl nOnSt r eet ;
else if (style == "DRWWY")
return TNet Parki ng: : kDri veway;
else if (style == "LOT ")
return TNet Parki ng: : kLot ;
else if (style == "BNDRY")
return TNet Parki ng: : kBoundary;
el se
t hrow TNet Not Found("I nval id parking style.");

/1 Return the capacity of the parking.
U NT TNet Par ki ngReader : : Get Capacity() const

U NT capacity;
f Accessor. Get Fi el d(f CapacityField, capacity);
return capacity;

/1 Return whether the current parking is generic.
bool TNet Par ki ngReader: :1sGeneric() const

string generic;

f Accessor. Get Fi el d(f GenericField, generic);
return generic == "T";

U. TNetPhase Class

1. Phase.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: Phase.h,v $

/'l $Revision: 2.2 $

/] $Date: 1996/11/08 18:27:21 $
//  $State: Stab $

/1 $Author: bwb $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i f ndef TRANSI M5_NET_PHASE
#defi ne TRANSI MS_NET_PHASE

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/d obal s. h"

/1 1nclude Booch Conponents header files.
#i ncl ude "BCStoreM h"

#i ncl ude "BCRi ngB. h"

#i ncl ude "BCCol | U. h"

/1l Forward decl arations.
cl ass TNet Li nk;

cl ass TNet Lane;

cl ass TNet PhaseDescri pti on;

/1 A phase is a portion of a traffic signal cycle when the allowed novenents
/1 are unchanged. A phase is conposed of intervals where the traffic displays
/1 are constant.

cl ass TNet Phase

public:

/1 Each phase has three intervals.
enum El nterval {kG een, kYellow, kRed};
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/1 Type definitions.

typedef BC_TBoundedRi ng<El nterval, 3U> Interval R ng;

typedef BC_TR ngActivelterator<Elnterval > Interval Ringlterator;

typedef BC_TUnboundedCol | ecti on<TNet Phase*, BC_CManaged> PhaseCol | ecti on;
typedef BC_TCol | ecti onActi velterator<TNet Phase*> PhaseCol | ectionlterator;

/1 Construct a phase.

TNet Phase() ;

TNet Phase( TNet PhaseDescri pti on& description);
TNet Phase(const TNet Phase& phase);

/1 Destroy a phase.
~TNet Phase();

/1 Assign a phase.
TNet Phase& oper at or=(const TNet Phase& phase);

/1 Return whether two phases are the sane.
bool operator==(const TNet Phase&) const;
bool operator!=(const TNet Phase&) const;

/1 Return phase description associated with this phase.
TNet PhaseDescri pti on& Get PhaseDescri ption();
const TNet PhaseDescri pti on& Get PhaseDescription() const;

/1 Return current interval.
TNet Phase: : El nterval Cetlnterval () const;

/1 Update signal interval.
void Setlnterval (Elnterval interval);

/1 Return phases to which this phase can transition.
PhaseCol | ecti on& Get Next Phases();
const PhaseCol | ecti on& Get Next Phases() const;

/1 Define the next phase.
voi d Set Next Phase( TNet Phase& phase);

private:

/1 Each phase has a sequence of intervals.
Interval Rhng flntervals;

/1 Each phase has an associ ated phase descri ption.
TNet PhaseDescri pti on* fPhaseDescription;

/'l A phase has one or nore next phases that it can transition to.
PhaseCol | ecti on f Next Phases;
b

#endif // TRANSI M5_NET_PHASE

2. Phase.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Phase.C v $
$Revision: 2.2 $

$Date: 1996/11/08 18:27:21 $
$State: Stab $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e e — e~~~
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude "NET/ TrafficControl.h"

#i ncl ude " NET/ Phase. h"

#i ncl ude "NET/ Phasi ngPl an. h"

/1 Construct a phase.
TNet Phase: : TNet Phase()
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f PhaseDescri pti on( NULL),
f Next Phases()

{
flnterval s. I nsert(TNet Phase:: kRed);
flnterval s. I nsert(TNet Phase: : kYel | ow);
flnterval s. I nsert(TNet Phase:: kG een);
}

TNet Phase: : TNet Phase( TNet PhaseDescri pti on& d)
. fPhaseDescription(&d),
f Next Phases()

{
flnterval s. | nsert(TNet Phase: : kRed);
finterval s. | nsert(TNet Phase: : kYel | ow) ;
flnterval s. I nsert(TNet Phase:: kG een);
}

TNet Phase: : TNet Phase(const TNet Phase& p)
: f Next Phases()

{
flntervals = p.flntervals;
f PhaseDescription = p.fPhaseDescription;
f Next Phases = p. f Next Phases;

}

/1 Destroy a phase.
TNet Phase: : ~TNet Phase()
{

}

/'l Assign a phase.
TNet Phase& TNet Phase: : oper at or =(const TNet Phase& p)

{
if (this == &p)
return *this;
flIntervals = p.flntervals;
f PhaseDescription = p.fPhaseDescription;
f Next Phases = p. f Next Phases;
return *this;
}

/1  Return whether two phases are the sane.
bool TNet Phase: : oper at or==(const TNet Phase& p) const

{
return (this == &p);
}
bool TNet Phase: : operator!=(const TNet Phase& p) const
{
return ! (this == &p);
}

/1 Return phase description associated with this phase.
TNet PhaseDescri pti on& TNet Phase: : Get PhaseDescri ption()
{

}
const TNet PhaseDescri pti on& TNet Phase: : Get PhaseDescri ption() const

return *fPhaseDescri pti on;

return *fPhaseDescri ption;

//  Return current interval.
TNet Phase: : El nterval TNet Phase:: Getlnterval () const
{

}

return flntervals. Top();

/1 Update signal interval.
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voi d TNet Phase:: Setlnterval (El nterval intv)

for (int i=0; | < 2; ++i)
if (fintervals.Top() != intv)
flnterval s. Rotate();
el se
br eak;

/1 Return phases to which this phase can transition.
TNet Phase: : PhaseCol | ecti on& TNet Phase: : Get Next Phases()
{

return fNextPhases;

const TNet Phase: : PhaseCol | ecti on& TNet Phase: : Get Next Phases() const

{

return fNextPhases;

/1 Define the next phases.
voi d TNet Phase: : Set Next Phase( TNet Phase& p)

f Next Phases. Append( &p) ;

V. TNetPhaseDescription Class

1. PhaseDescription.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfi | e: PhaseDescription.h,v $
$Revision: 2.2 $

$Date: 1996/ 11/08 18:28:08 $
$State: Stab $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI MS_NET_PHASEDESCRI PTI ON
#def i ne TRANSI MS_NET_PHASEDESCRI PTI ON

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/d obal s. h"
#i ncl ude "NET/1d. h"

/1 I nclude Booch Conponents header files.
#i ncl ude "BCSt oreM h"

#i ncl ude "BCMvapU. h"

#i ncl ude "BCCol | U. h"

/1 Forward decl arations
cl ass TNet Li nk;

/1 A phase description specifies the interval |engths and all owed novenents
/1 and associated turn protections during a phase.
cl ass TNet PhaseDescri ption
{
publi c:

// Turn protections are a subset of ETrafficControl
enum EProtection {kPerm tted, kProtected};

/1 Type definitions.

typedef BC_TUnboundedMap<TNet Li nk*, EProtection, 4U,
Li nkPr ot ect i onMap;
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typedef BC_TMapActi vel terator<TNetLi nk*, EProtection>
Li nkProt ecti onMapl t erat or;

typedef BC_TUnboundedMap<TNet Li nk*, Li nkProtectionMap*, 4U, BC_CManaged>
Li nkMovenent Map;

typedef BC_TMapActi vel terator <TNet Li nk*, Li nkProtecti onMap*>
Li nkMovenent Mapl t er at or;

/1 Construct a phasing plan description.
TNet PhaseDescri pti on( Net PhaseNunber phase);
TNet PhaseDescri pti on(const TNet PhaseDescri ption& description);

/1 Destroy a phasing plan description.
~TNet PhaseDescri ption();

/'l Assign a phasing plan description.
TNet PhaseDescri pti on& operator=(const TNet PhaseDescri ption& description);

/1 Return whether two phase descriptions are the sane.
bool operator==(const TNet PhaseDescri pti on& descri ption) const;
bool operator!=(const TNet PhaseDescri pti on& description) const;

/1 Return the phase nunber.
Net PhaseNunber Get PhaseNunber () const;

/1 Return the green interval |ength.
REAL Cet GreenlLengt h() const;

/1 Return the minimumgreen interval |ength.
REAL Get M nG eenLengt h() const;

/1 Return the nmaxi num green interval |ength.
REAL Get MaxG eenlLengt h() const;

/1 Return the green extension interval |ength.
REAL Get Ext G eenLengt h() const;

/1 Return the yellow interval |ength.
REAL Cet Yel | owLengt h() const;

/1 Return the red interval |ength.
REAL Get RedLengt h() const;

/1 Return all link novenents.
Li nkMovenent Map& Cet Li nkMovenent s() ;
const Li nkMovenent Map& Get Li nkMovenent s() const;

/1 Return the link novenents for the specified |ink.
Li nkProt ecti onMap& Get Li nkMovenent s(const TNet Li nk& 1i nk);
const LinkProtecti onMap& Get Li nkMovenent s(const TNet Li nk& |ink) const;

/1 Set the interval |engths.
voi d SetLengths(REAL min, REAL max, REAL ext, REAL yellow, REAL red);

/1 Set link nmovenents
voi d Set Li nkMovenent s( TNet Li nk& i nlink, TNetLink& outlink,
TNet PhaseDescri ption:: EProtecti on protection);

private:

/1  Phase nunber.
Net PhaseNunber f PhaseNunber;

/1 Mninmnumgreen interval length, or green interval length for fixed tine.
uni on {

REAL fM nG eenlLengt h;

REAL f GreenLengt h;

}s

/1 Maximum green interval |ength, undefined for fixed tine.
REAL f MaxGr eenlLengt h;

/1 Green interval extension increment, equals zero for fixed tine.
REAL f Ext GreenLengt h;

/1 Yellow interval |ength.
REAL f Yel | owLengt h;
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/1 Red clearance interval |ength.
REAL f RedLengt h;

/1 Movenents allowed during this phase.
Li nkMovenent Map f Li nkMovenent s;

/1 Null map is returned when no |ink noverment binding exists.

static LinkProtectionMap fNull;

/1 walk interval |ength.
/1 REAL fwal kLengt h;

/I Flashing don’t walk interval length.
/I REAL fFDWLength;
h

#endif // TRANSIMS_NET_PHASEDESCRIPTION

2. PhaseDescription.C

/I Project: TRANSIMS

/I Subsystem: Network

/I $RCSfile: PhaseDescription.C,v $
/I $Revision: 2.3 $

/I $Date: 1996/11/08 18:28:08 $

/I $State: Stab $

/I $Author: bwb $

/I U.S. Government Copyright 1995
/I All rights reserved

/I Include TRANSIMS header files
#include "NET/PhaseDescription.h"

/I Define the hash function for links.
static BC_Index LinkHashValue(TNetLink* const & I)

return ((int)l & 0xf0) >> 4;

/I Null map is returned when no link movement binding exists.
TNetPhaseDescription::LinkProtectionMap TNetPhaseDescription::fNull;

/I Construct a phasing plan description.
TNetPhaseDescription:: TNetPhaseDescription(NetPhaseNumber n)
: fPhaseNumber(n),

fMinGreenLength(0.0),
fMaxGreenLength(0.0),
fExtGreenLength(0.0),
fYellowLength(0.0),
fRedLength(0.0),
fLinkMovements(LinkHashValue)

{

}

TNetPhaseDescription:: TNetPhaseDescription(const TNetPhaseDescription& p)
: fLinkMovements(LinkHashValue)
{
fPhaseNumber = p.fPhaseNumber;
fMinGreenLength = p.fMinGreenLength;
fMaxGreenLength = p.fMaxGreenLength;
fExtGreenLength = p.fExtGreenLength;
fyellowLength = p.fYellowLength;
fRedLength = p.fRedLength;
fLinkMovements = p.fLinkMovements;

/I Destroy a phasing plan description.
TNetPhaseDescription::~TNetPhaseDescription()
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/'l Assign a phasing plan description.
TNet PhaseDescri pti on& TNet PhaseDescri ption: : oper at or =( const
TNet PhaseDescri pti on& p)

{

if (this == &p)
return *this;

f PhaseNunber = p. f PhaseNunber;
fM nG eenLength = p.fM nG eenLengt h;
f MaxG eenLength = p. f MaxG eenLengt h;
f Ext GreenLength = p. f Ext G eenLengt h;
fYel |l owLength = p.fYell owLength;
f RedLength = p. f RedLengt h;
f Li nkMovenents = p. f Li nkMovenents;
return *this;

}

/1 Return whether two phase descriptions are the sane.
bool TNet PhaseDescri ption:: operat or ==(const TNet PhaseDescri pti on& p) const

return (this == &p);

bool TNet PhaseDescri ption::operator!=(const TNet PhaseDescri pti on& p) const

{
return ! (this == &p);

/!  Return the phase nunber.
Net PhaseNunber TNet PhaseDescri pti on:: Get PhaseNunber () const

{
return fPhaseNunber;

/1 Return the green interval |ength.
REAL TNet PhaseDescri ption:: Get G eenLength () const

return f GreenLengt h;

/1 Return the minimumgreen interval |ength.
REAL TNet PhaseDescri ption:: Get M nG eenLengt h() const

return fM nG eenLengt h;

/1  Return the maxi mum green interval |ength.
REAL TNet PhaseDescri pti on: : Get MaxGr eenLengt h() const

return f MaxGr eenLengt h;

/! Return the green extension interval |ength.
REAL TNet PhaseDescri pti on: : Get Ext GreenLengt h() const

return fExt GeenLength;

/1 Return the yellow interval |ength.
REAL TNet PhaseDescri ption:: Get Yel | owLengt h() const

{
}

return fYell owLengt h;

/1 Return the red interval |ength.
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REAL TNet PhaseDescri ption:: Get RedLengt h() const

return fRedLengt h;

/1 Return all link novenents.
TNet PhaseDescri pti on: : Li nkMovenent Map& TNet PhaseDescri pti on: : Get Li nkMovenent s()

return fLinkMovenents;

}

const TNet PhaseDescri ption:: Li nkMovenment Map&
TNet PhaseDescri pti on: : Get Li nkMovenents () const

return fLinkMovenents;

/!l Return the link nmoverments for the specified |ink.
TNet PhaseDescri pti on: : Li nkProt ecti onMap&
TNet PhaseDescri pti on: : Get Li nkMovenent s(const TNet Li nk& | 1)

i f (fLinkMvenents.|sBound((TNetLink*)& 1))
return **fLi nkMovenent s. Val ueOf (( TNet Li nk*) & 1) ;
el se
return fNull;
}

const TNet PhaseDescri ption:: Li nkProt ecti onVap&
TNet PhaseDescri pti on: : Get Li nkMovenent s(const TNet Li nk& |1 1) const

i f (fLinkMvenents.|sBound((TNetLink*)& 1))

return **fLi nkMovenent s. Val ueOf (( TNet Li nk*) & 1) ;
el se

return fNull;

/1 Set the interval |engths.
voi d TNet PhaseDescri ption:: SetLengths(REAL m n, REAL nax, REAL ext, REAL yell ow,

REAL red)

{
fM nG eenLength = mn;
f MaxGr eenLengt h = max;
f Ext GreenLength = ext;
fYell owLength = yel |l ow;
f RedLength = red;

}

/1 Set the link novenents.
voi d TNet PhaseDescri ption:: Set Li nkivbvenent s( TNet Li nk& | 1, TNet Li nk& |2,
TNet PhaseDescri ption:: EProtecti on p)

if (!fLi nkMovenents.|sBound(& 1)) {
Li nkProt ecti onMap* prot = new Li nkProtecti onMap(Li nkHashVal ue);
prot->Bind(& 2, p);
f Li nkMovenent s. Bind(& 1, prot);
} else
(*fLi nkMovenent s. Val ueOf (& 1)) ->Bind(& 2, p);

w. TNetPhasingPlan Class

1. PhasingPlan.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: PhasingPlan.h,v $
$Revision: 2.3 $

$Date: 1996/ 11/08 18:28:08 $
$State: Stab $

$Author: bwo $

~——— ——
~——— e~~~
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/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i f ndef TRANSI MS_NET_PHASI NGPLAN
#def i ne TRANSI M5S_NET_PHASI NGPLAN

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/d obal s. h"

#i ncl ude "NET/1d. h"

#i ncl ude "NET/ PhaseDescri ption. h"

/1 1nclude Booch Conponents header files.
#i ncl ude "BCStoreM h"
#i ncl ude "BCCol | U. h"

/1 Forward decl arations.
cl ass TNet Li nk;
cl ass TNet PhaseDescri ption;

/1 A phasing plan is conposed of a series of phase descriptions.
cl ass TNet Phasi ngPl an

public:

/1 Type definitions.

typedef BC_TUnboundedCol | ecti on<TNet PhaseDescri pti on*, BC_CManaged>
PhaseDescri ptionCol | ecti on;

typedef BC_TCol | ecti onActi vel t erat or <TNet PhaseDescri pti on*>
PhaseDescri ptionCol | ectionlterator;

/1 Construct a phasing plan.

TNet Phasi ngPl an() ;

TNet Phasi ngPl an(Net Pl anl d id);

TNet Phasi ngPl an(const TNet Phasi ngPl an& pl an);

/1 Destroy a phasing plan.
~TNet Phasi ngPl an() ;

/1 Assign a phasing plan.
TNet Phasi ngPl an& oper at or =(const TNet Phasi ngPl an& pl an);

/1 Return whether two phasing plans are the sane.
bool operator==(const TNet Phasi ngPl an& pl an) const;
bool operator!=(const TNet Phasi ngPl an& pl an) const;

/1 Return this phasing plan.
PhaseDescri ptionCol | ecti on& Get PhaseDescri ptions();
const PhaseDescriptionCol | ecti on& Get PhaseDescri ptions() const;

/1 Create a phase description.
TNet PhaseDescri pti on& Creat ePhaseDescri pti on( Net PhaseNunber phase);

Set val ues in phase description
oi d Set PhaseDescri ption(Net PhaseNunber, REAL, REAL, REAL, REAL, REAL);
oi d Set PhaseDescri pti on(Net PhaseNurmber, const TNetLi nk& const TNetLi nk&,
TNet PhaseDescri ption:: EProtection);

~———
~———
< <

/1 Return the plan id.
Net Pl anld Getld() const;

private:

/1 Phasing plan has an id.
Net Pl anld fld;

/1 A phasing plan is a sequence of interval |ength descriptions, one

/1 for each phase.
PhaseDescri ptionCol | ecti on fPhasingPl an;
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#endif // TRANSI M5_NET_PHASI NGPLAN

2. PhasingPlan.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: PhasingPlan.C v $
$Revision: 2.3 $

$Date: 1996/ 11/08 18:28:08 $
$State: Stab $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~ —
~— e e — e~~~ —

/'l Include TRANSI M5 header files
#i ncl ude "NET/ Phasi ngPl an. h"

/1 Define the hash function for I|inks.
static BC_I ndex LinkHashVal ue (TNetLink* const & |)

return ((int)l & O0xf0) >> 4;

/1 Construct a phasing plan.
TNet Phasi ngPl an: : TNet Phasi ngPl an ()
: f1d(0),
f Phasi ngPl an()

{
}
TNet Phasi ngPl an: : TNet Phasi ngPl an(Net Pl anl d i d)
c fld(id),
f Phasi ngPl an()
{
}

TNet Phasi ngPl an: : TNet Phasi ngPl an( const TNet Phasi ngPl an& p)
f Phasi ngPl an()

fld =p.fld;
f Phasi ngPl an = p. f Phasi ngPl an;

/1 Destroy a phasing plan.
TNet Phasi ngPl an: : ~TNet Phasi ngPl an()

for (PhaseDescriptionCollectionlterator it(fPhasingPlan); !it.lsDone();
it.Next())
delete *it.Currentltem();

/1 Assign a phasing plan.
TNet Phasi ngPl an& TNet Phasi ngPl an: : oper at or =(const TNet Phasi ngPl an& p)

if (this == &p)
return *this;
fld = p.fld;
f Phasi ngPl an = p. f Phasi ngPl an;
return *this;

/1 Return whether two phasing plans are the sane.
bool TNet Phasi ngPl an: : oper at or ==(const TNet Phasi ngPl an& p) const

return (this == &p);

bool TNet Phasi ngPl an: : operat or! =(const TNet Phasi ngPl an& p) const
{
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return !(this == &p);

/1 Return this phasing plan.
TNet Phasi ngPl an: : PhaseDescri pti onCol | ecti on&

TNet Phasi ngPl an: : Get PhaseDescri pti ons()

return fPhasingPl an;

}

const TNet Phasi ngPl an: : PhaseDescri pti onCol | ecti on&

TNet Phasi ngPl an: : Get PhaseDescri pti ons() const

return fPhasingPl an;

/!l Create a phase description.

TNet PhaseDescri pti on& TNet Phasi ngPl an: : Cr eat ePhaseDescri pti on( Net PhaseNunber

TNet PhaseDescri pti on* d = new TNet PhaseDescri ption(n);

f Phasi ngPl an. Append(d);
return *d,

Set val ues in phase description

/1
/1
/1
/1
/1 f Phasi ngPl an[ phase- 1] - >Set Lengt hs (m n,
11}
/1
/1
/1
/1
/1
/1

/1 Return the plan id.
Net Pl anl d TNet Phasi ngPl an: : Get 1 d() const

return fld;

X. TNetPhasingPlanReader Class

1. PhasingPlanReader.h

Proj ect: TRANSI M5

Subsystem Network

$RCSfi |l e: Phasi ngPl anReader. h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —

#i f ndef TRANSI MS_NET_PHASEREADER
#def i ne TRANSI MS_NET_PHASEREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

/1 Forward decl arations.
cl ass TNet Reader;
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nmax,

ext,

yel | ow,

voi d TNet Phasi ngPl an: : Set PhaseDescri pti on( Net PhaseNunber phase, REAL min,
REAL max, REAL ext, REAL yellow, REAL red)

red);

voi d TNet Phasi ngPl an: : Set PhaseDescri pti on( Net PhaseNunber phase, const
TNet Li nk& 11, const TNetLink& |2, TNetPhaseDescription::EProtection p)

{
f Phasi ngPl an[ phase- 1] - >Set Li nkMovenents (( TNet Li nk& 11, (TNetLink&l2, p);
}
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/1 This reader reads phasing plan values fromthe database.
cl ass TNet Phasi ngPl anReader

public:

/1 Construct a phasing plan reader for a given network.
TNet Phasi ngPl anReader ( TNet Reader & r eader) ;

/1 Construct a copy of the given phasing plan reader.
/1 TNet Phasi ngPl anReader (const TNet Phasi ngPl anReader & reader) ;

/1 Make the reader a copy of the given phasing plan reader.
/1 TNet Phasi ngPl anReader & oper at or =(const TNet Phasi ngPl anReader & r eader) ;

/! Reset the iteration over the table.
voi d Reset();

/1 Get the next node in the table.
voi d Get Next Node();

/1 Return whether there are any nore nodes in the table.
bool MoreNodes();

/! Return the id for the current node.
Net Nodel d Get Node() const;

/1 Return the timng plan id.
Net Pl anl d Get Pl an() const;

/1 Return the phase nunber.
Net PhaseNunber Get Phase() const;

/! Return the incomng link id.
Net Li nkld GetlInlink() const;

/1 Return the outgoing link id.
Net Li nkld GetQutlink() const;

/1  Return the turn protection indicator.
string GetProtection() const;

private:

/1 Each phasing plan reader has a database table accessor.
TDbAccessor fAccessor;

/1 Each record has a node field.
const TDbFi el d f NodeFi el d;

// Each record has a timng plan field.
const TDbField fPl anField;

/1 Each timng plan has phase nunbers.
const TDbFi el d f PhaseFi el d;

/1 Each record has an incom ng |ink.
const TDbField flnlinkField;

/1 Each record has an outgoing |ink.
const TDbField fQutlinkField;

/1 Each node’s phasing plan has a turn protection indicator.
const TDbField fProtectionField;

#endi f // TRANSI M5_NET_PHASEREADER

2. PhasingPlanReader.C

/1 Project: TRANSIMS
/1 Subsystem Network
/1 $RCSfile: PhasingPlanReader.C v $
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/1 $Revision: 2.0 $

/] $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwb $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Phasi ngPl anReader . h>
#i ncl ude <NET/ Reader. h>

/1 Construct a phasi ng pl an reader for a given network.
TNet Phasi ngPl anReader : : TNet Phasi ngPl anReader ( TNet Reader & r eader)
f Accessor (reader. Get Phasi ngPl anTabl e()),
f NodeFi el d(reader. Get Phasi ngPl anTabl e() . Get Fi el d(" NCDE")),
f Pl anFi el d(reader. Get Phasi ngPl anTabl e() . Get Fi el d("PLAN")),
f PhaseFi el d(reader. Get Phasi ngPl anTabl e() . Get Fi el d(" PHASE") ),
flInlinkField(reader. CGetPhasi ngPl anTabl e(). GetFi el d("I NLI NK")),
fQutlinkFiel d(reader. Get Phasi ngPl anTabl e() . Get Fi el d(" OQUTLI NK")),
f ProtectionFi el d(reader. Get Phasi ngPl anTabl e() . Get Fi el d(" PROTECTI ON"))

/!l Reset the iteration over the table.
voi d TNet Phasi ngPl anReader: : Reset ()

f Accessor. GotoFirst();

/1 CGet the next node in the table.
voi d TNet Phasi ngPl anReader : : Get Next Node()

f Accessor . Got oNext () ;

/1 Return whether there are any nore nodes in the table.
bool TNet Phasi ngPl anReader : : Mor eNodes()

return fAccessor.|sAt Record();

/'l Return the id for the current node.
Net Nodel d TNet Phasi ngPl anReader : : Get Node() const

Net Nodel d node;
f Accessor . Get Fi el d(f NodeFi el d, node);
return node;

/1 Return the timng plan id.
Net Pl anl d TNet Phasi ngPl anReader : : Get Pl an() const

Net Pl anl d pl an;
f Accessor. Get Fi el d(f Pl anFi el d, plan);
return plan;

/1 Return the phase nunber.
Net PhaseNurmber TNet Phasi ngPl anReader : : Get Phase() const

Net PhaseNunmber phase;

f Accessor. CGet Fi el d(f PhaseFi el d, phase);
return phase;

/1 Return the incoming link id.
Net Li nkl d TNet Phasi ngPl anReader:: Get I nli nk() const
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Net Li nkl d inlink;
f Accessor. GetFiel d(fInlinkField, inlink);
return inlink;

/1 Return the outgoing link id.
Net Li nkl d TNet Phasi ngPl anReader: : Get Qutli nk() const
{
Net Li nkl d outli nk;
f Accessor. GetField(fQutlinkField, outlink);
return outlink;

/1 Return the turn protection indicator.
string TNet Phasi ngPl anReader: : Get Prot ecti on() const

string prot;

f Accessor. GetFiel d(fProtectionField, prot);
return prot;

Y. TNetPocket Class

1. Pocket.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: Pocket.h,v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i f ndef TRANSI MS_NET_POCKET
#defi ne TRANSI MS_NET_POCKET

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Accessory. h>
#i ncl ude <NET/ Lane. h>

/1 Forward decl arations.
cl ass TNet Pocket Reader ;

/1 A pocket is a length of lane intended for special
/1 pulling out, vehicles waiting for turns, vehicles accelerating in order to
/1

nerge, etc.
cl ass TNet Pocket
publ i c TNet Accessory

public:

I/l There are several styles of pockets.
enum EStyl e {kTurn, kPullout, kMerge};

/1 Construct the pocket accessory fromthe specified reader.

TNet Pocket ( TNet Pocket Reader & reader) ;

/1 Return the style of the pocket.
EStyl e GetStyle() const;

/1 Return the length of the pocket.
REAL Get Length() const;

/1 Return the lane for the pocket.
TNet Lane& Get Lane();
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const TNet Lane& GetlLane() const;
private:

/'l Each pocket has a style.
EStyle fStyle;

// Each pocket has a |ength.
REAL fLengt h;

#endif // TRANSI MS_NET_POCKET

2. Pocket.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1l  $RCSfile: Pocket.C v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwb $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Pocket . h>

#i ncl ude <NET/ LaneLocati on. h>

#i ncl ude <NET/ Pocket Reader . h>

/1l Construct the pocket accessory fromthe specified reader.

TNet Pocket : : TNet Pocket ( TNet Pocket Reader & r eader)
TNet Accessory(reader. Getld(), kPocket),
fStyle(reader. GetStyle()),
fLengt h(reader. Get Lengt h())

/1 Return the style of the pocket.
TNet Pocket : : EStyl e TNet Pocket:: Get Styl e() const

{
return fStyle;

/'l Return the length of the pocket.
REAL TNet Pocket:: Get Lengt h() const

return flLength;

/1 Return the lane for the pocket.
TNet Lane& TNet Pocket : : Get Lane()

return ((TNet LaneLocati on& GetLocation()).CetLane();

const TNet Lane& TNet Pocket:: Get Lane() const

return ((TNet LaneLocati on& GetLocation()).CetlLane();

Z. TNetPocketReader Class

1. PocketReader.h

Proj ect: TRANSI M5
Subsystem Net wor k

~—
~—
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$RCSfi |l e: Pocket Reader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U.S. Governnent Copyright 1995
Al rights reserved

~——— e~~~
~——— e~~~

#i fndef TRANSI MB_NET_POCKETREADER
#defi ne TRANSI MS_NET_POCKETREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

#i ncl ude <NET/ Pocket . h>

#i ncl ude <NET/ Accessor yReader . h>

/1 Forward decl arations.
cl ass TNet Reader;

/1 A pocket reader reads pocket values fromthe database.
cl ass TNet Pocket Reader
publ i c TNet Accessor yReader

public:

/1 Construct a pocket reader for a given network.
TNet Pocket Reader ( TNet Reader & reader) ;

/1 Construct a copy of the given pocket reader.
/1 TNet Pocket Reader (const TNet Pocket Reader & reader);

/1 Make the pocket reader a copy of the given pocket reader.

/1 TNet Pocket Reader & oper at or =(const TNet Pocket Reader & r eader) ;

/1 Return the | ane nunber of the current pocket.
Net LaneNunber Get LaneNurber () const;

/1 Return the style of the current pocket.
TNet Pocket : : EStyl e Get Style() const;

/1 Return the length of the current pocket.
REAL GetLength() const;

private:

/1 Each pocket has a LANE field.
const TDbFiel d fLaneField;

/'l Each pocket has a STYLE field.
const TDbField fStyl eField;

/1 Each pocket has a LENGTH fi el d.
const TDbField flLengthField;

}s
#endif // TRANSI MS_NET_POCKETREADER

2. PocketReader.C

/1 Project: TRANSI M5

/1 Subsystem Network

/Il $RCSfile: PocketReader.C v $
/'l $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
/1 $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
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/1 Al rights reserved

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Excepti on. h>

#i ncl ude <NET/ Pocket Reader . h>

#i ncl ude <NET/ Reader. h>

/1 Construct a pocket reader for a given network.

TNet Pocket Reader : : TNet Pocket Reader ( TNet Reader & r eader)

TNet Accessor yReader (r eader . Get Pocket Tabl e()),

f LaneFi el d(reader. Get Pocket Tabl e(). Get Fi el d("LANE")),
f Styl eFi el d(reader. Get Pocket Tabl e(). Get Fi el d("STYLE")),
f Lengt hFi el d(reader. Get Pocket Tabl e() . Get Fi el d("LENGTH"))

/1 Return the |ane nunber of the current pocket.
Net LaneNunber TNet Pocket Reader : : Get LaneNunber () const

Net LaneNunber | ane;
f Accessor. Get Fi el d(fLaneFi eld, |ane);
return | ane;

/1 Return the style of the current pocket.
TNet Pocket : : EStyl e TNet Pocket Reader:: Get Styl e() const
{

string style;
f Accessor. GetFiel d(fStyleField, style);

if (style =="T")

return TNet Pocket : : kTurn;
else if (style =="P")

return TNet Pocket: : kPul | out;
else if (style == "M)

return TNet Pocket : : kMer ge;
el se

t hrow TNet Not Found( "I nvalid pocket style.");

/1 Return the length of the pocket.
REAL TNet Pocket Reader: : Get Lengt h() const

REAL | engt h;

f Accessor. Get Fi el d(fLengthField, |ength);
return | ength;

AA. TGeoPoint Class

1. Point.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: Point.h,v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

#i fndef TRANSI MS_NET_PO NT

#defi ne TRANSI MS_NET_POl NT

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
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11

A geographi c point contains the coordinates of a position on a nmap.

cl ass TGeoPoi nt

/1

11

publi c:

/1 Construct a point with the

gi
TCGeoPoint (REAL x = 0, REAL y 0);

/1 Construct a copy of the given point.

TCGeoPoi nt (const TGeoPoi nt & point);

/1 Make the point a copy of the given point.

TCeoPoi nt & operat or=(const TCeoPoi nt & point);

/1 Return the x-coordinate.

REAL Get X() const;

/1 Return the y-coordinate.

REAL Get Y() const;

/1 Return the angle to the specified point.

REAL Get Angl eTo(const TGeoPoi nt & poi nt) const;
private:

/1 Each point has an x-coordinate.

REAL fX;

// Each point has an y-coordinate.

REAL fY;

#endif // TRANSI M5_NET_PO NT

~ e~ e — e~~~
~— e e — e~~~ —

/1

Point.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Point.Cv $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

Include Standard C header files.

#i ncl ude <mat h. h>

/1

I ncl ude TRANSI M5 header files.

#i ncl ude <NET/ Poi nt. h>

/1

Construct a point with the given x- and y-coordinates.

TCGeoPoi nt: : TGeoPoi nt (REAL x, REAL vy)

/1

fX(x),
fY(y)

Return the x-coordinate.

REAL TGeoPoi nt:: Get X() const

{

11

return fX;

Return the y-coordinate.

REAL TGeoPoi nt:: GetY() const

{
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return fY;

/1 Return the angle to the specified point.
REAL TGeoPoi nt: : Get Angl eTo(const TGeoPoi nt & poi nt) const

const REAL dx = point.fX - fX;
const REAL dy = point.fY - fY;
return atan2(dy, dx);

BB. TNetReader Class

1. Reader.h

Proj ect: TRANSI M5

Subsyst em Net wor k

$RCSfile: Reader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI M5_NET_READER
#defi ne TRANSI MS_NET_READER

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <DBS/ Tabl e. h>

/1 Forward decl arations.
cl ass TDbTabl e;

/1 A network reader reads a network from the database.
cl ass TNet Reader
publi c:
/1 Construct a reader for the specified tables.
TNet Reader (TDbTabl e nodeTabl e, TDbTabl e |inkTabl e, TDbTabl e pocket Tabl e,
TDbTabl e parki ngTabl e, TDbTabl e connTabl e, TDbTabl e unsi gTabl e,
TDbTabl e si gTabl e, TDbTabl e phaseTabl e, TDbTable tineTabl e);

/1 Return the node table.
TDbTabl e& Get NodeTabl e();

/!l Return the link table.
TDbTabl e& Get Li nkTabl e();

/!  Return the pocket table.
TDbTabl e& Get Pocket Tabl e();

/1 Return the parking table.
TDbTabl e& Get Par ki ngTabl e();

/1 Return the |l ane connectivity table.
TDbTabl e& Get LaneConnecti vityTabl e();

/1 Return the unsignalized control table.
TDbTabl e& CGet Unsi gnal i zedControl Tabl e();

//  Return the signalized control table.
TDbTabl e& Get Si gnal i zedControl Tabl e();

/1 Return the phasing plan table.
TDbTabl e& Get Phasi ngPl anTabl e();
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/1 Return the timng plan table.
TDbTabl e& Cet Ti mi ngPl anTabl e() ;

private:

/1 Each reader has a node table.
TDbTabl e f NodeTabl g;

/1 Each reader has a link table.
TDbTabl e fLinkTabl e;

/1 Each reader has a pocket table.
TDbTabl e f Pocket Tabl e;

/1 Each reader has a parking table.
TDbTabl e f Parki ngTabl e;

// Each reader has a | ane connectivity table.
TDbTabl e fLaneConnecti vityTabl e;

/'l Each reader has an unsignalized control table.
TDbTabl e f UnsignalizedControl Tabl e;

/1 Each reader has a signalized control table.
TDbTabl e f SignalizedControl Tabl e;

// Each reader has a phasing plan table.
TDbTabl e fPhasi ngPl anTabl e;

// Each reader has a timng plan table.
TDbTabl e fTi m ngPl anTabl e;

#endi f // TRANSI M5_NET_READER

2. Reader.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Reader.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Reader. h>

/1 Construct a reader for the specified tables.
TNet Reader : : TNet Reader (TDbTabl e nodeTabl e, TDbTabl e |inkTabl e, TDbTabl e
pocket Tabl e, TDbTabl e parki ngTabl e, TDbTabl e connTabl e, TDbTabl e
unsi gTabl e, TDbTabl e sigTabl e, TDbTabl e phaseTabl e, TDbTabl e ti neTabl e)
f NodeTabl e( nodeTabl e),
f Li nkTabl e(l i nkTabl e),
f Pocket Tabl e( pocket Tabl e),
f Par ki ngTabl e( par ki ngTabl e),
f LaneConnecti vi t yTabl e(connTabl e),
f Unsi gnal i zedCont r ol Tabl e(unsi gTabl e),
f Si gnal i zedControl Tabl e(si gTabl e),
f Phasi ngPl anTabl e( phaseTabl e),
f Ti mi ngPl anTabl e(ti neTabl e)
{
}

/!l  Return the node table.
TDbTabl e& TNet Reader : : Get NodeTabl e()

return fNodeTabl e;
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/1 Return the link table.
TDbTabl e& TNet Reader : : Get Li nkTabl e()

{
}

return fLinkTable;

/1 Return the pocket table.
TDbTabl e& TNet Reader : : Get Pocket Tabl e()

{

return fPocket Tabl e;

/1 Return the parking table.
TDbTabl e& TNet Reader : : Get Par ki ngTabl e()

{

return fParkingTabl e;

/1 Return the | ane connectivity table.
TDbTabl e& TNet Reader: : Get LaneConnecti vi t yTabl e()
{

return fLaneConnectivityTabl e;

/1 Return the unsignalized control table.
TDbTabl e& TNet Reader : : Get Unsi gnal i zedCont r ol Tabl e()

return fUnsignalizedControl Tabl e;

/1l Return the signalized control table.
TDbTabl e& TNet Reader: : Get Si gnal i zedCont r ol Tabl e()

return fSignalizedControl Tabl e;

/1 Return the phasing plan table.
TDbTabl e& TNet Reader : : Get Phasi ngPl anTabl e()

{
}

return fPhasingPl anTabl e;

/1  Return the timng plan table.
TDbTabl e& TNet Reader: : Get Ti m ngPl anTabl e()

{
}

return fTi m ngPl anTabl e;

CC. TGeoRectangle Class

1. Rectangle.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Rectangle.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI MS_NET_RECTANGLE
#def i ne TRANSI MB_NET_RECTANGLE
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/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <NET/ Poi nt. h>

/1 A geographic rectangle is a rectangle in a nap coordi nate system
cl ass TGeoRect angl e

public:

/1 Construct a rectangle with the given corners.
TCGeoRect angl e(const TGeoPoi nt & cornerl, const TGeoPoi nt & corner2);

/1 Construct a copy of the given rectangle.
/'l TCeoRectangl e(const TCeoRect angl e& rectangl e);

/1 Make the rectangle a copy of the given rectangle.
/'l TGeoRect angl e& oper at or =(const TGeoRect angl e& rect angl e);

/] Return the corners.
voi d Cet Corners( TCGeoPoi nt & cornerl, TCeoPoi nt& corner2) const;

/1 Return whether the rectangle contains the given point.
bool Cont ai ns(const TGeoPoi nt & point) const;

private:

/1 Each rectangl e has a m ni num corner.
TCGeoPoi nt f M ni num

/1 Each rectangl e has a maxi mum corner.
TGeoPoi nt f Maxi mum

#endif // TRANSI M5_NET_RECTANGLE

2. Rectangle.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Rectangle.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Rect angl e. h>

/1 Define mninumand nmaxi num functi ons.
inline static REAL M nimun{REAL a, REAL b) {returna <b ? a: b;}
inline static REAL Maxi nun{REAL a, REAL b) {return a >b ? a : b;}

/1 Construct a rectangle with the given corners.
TCGeoRect angl e: : TGeoRect angl e(const TGeoPoi nt & cornerl, const TGeoPoi nt &
corner 2)
fM ni mum( M ni mun(corner1. Get X(), corner2.GetX()), M ninmun(cornerl. GetY(),
corner2.GetY())),
f Maxi mum( Maxi munm( corner 1. Get X(), corner2.GetX()), Maxinmun(cornerl. GetY(),
corner2. GetY()))

/!l Return the corners.
voi d TGeoRect angl e: : Get Cor ner s( TGeoPoi nt & corner1l, TGeoPoi nt& corner2) const

{

cornerl = fM ni num
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corner2 = fMaxi mum

/1 Return whether the rectangle contains the given point.
bool TGeoRect angl e: : Cont ai ns(const TGeoPoi nt & poi nt) const

return point.GetX() >= fMninum Get X() && point.GetX() <= fMaxi num Get X() &&
point.GetY() >= fMninum Get Y() && point.GetY() <= fMaxi mum Get Y();

DD. TNetSignalCoordinator Class

1. SignalCoordinator.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: Signal Coordinator.h,v $
$Revision: 2.3 $

$Date: 1996/11/08 18:28:56 $
$State: Stab $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~~~ e~~~ —

#i fndef TRANSI MB_NET_SI GNALCOORDI NATOR
#defi ne TRANSI M5_NET_SI GNALCOCRDI NATOR

/1 Include TRANSI M5 header files.
#i ncl ude "GBL/ d obal s. h"
#i ncl ude "NET/Id. h"

/1 1nclude Booch Conponents header files.
#i ncl ude "BCStoreM h"

#i ncl ude "BCCol | U. h"

#i ncl ude "BCSet U. h"

#i ncl ude "BCMvapU. h"

/1 Forward decl arations.

cl ass TNet Si gnal i zedControl ;
cl ass TNet Phasi ngPl an;

cl ass TNet Sensor;

cl ass TNet Phasi ngPl anSchedul e;
cl ass TNet Ti m ngPl anReader ;

cl ass TNet Phasi ngPl anReader ;
cl ass TNet Net wor k;

/1 A signal coordinator coordinates the operation of several traffic signals.

cl ass TNet Si gnal Coor di nat or
public:

/1 Type definitions.

typedef BC_TUnboundedCol | ecti on<TNet Si gnal i zedControl *, BC_CiManaged>
Control | erCol | ection;

typedef BC _TCol | ecti onActivelterator<TNetSignalizedControl *>
ControllerCollectionlterator;

t ypedef BC_TUnboundedSet <TNet Phasi ngPl an*, 4U, BC_CManaged> Phasi ngPl anSet ;
typedef BC _TSet Activelterator<TNet Phasi ngPl an*> Phasi ngPl anSet |t er at or;

typedef BC_TUnboundedMap<Net PhaseNunber,
BC_TUnboundedCol | ect i on<Net PhaseNunber, BC_CiManaged>, 1U,
BC_CManaged> PhaseNunber Map;

/1 Construct a signalized control coordinator.

TNet Si gnal Coordi nator();

TNet Si gnal Coor di nat or (Net Coordi natorld id);

TNet Si gnal Coor di nat or (const TNet Si gnal Coor di nat or & coordi nator);

/1 Destroy a coordinator.
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virtual ~TNet Si gnal Coordi nator();

/1 Coordinate signal controls when necessary and then call the
/1 UpdateSignalizedControl method for each of the controllers.
virtual void UpdateSignalizedControl (REAL simtine) = O;

/1 Return the coordinator’s phasing plans.
Phasi ngPl anSet & Get Phasi ngPl ans() ;
const Phasi ngPl anSet & Get Phasi ngPl ans() const;

/1 Define the phasing plan.

TNet Phasi ngPl an& Cr eat ePhasi ngPl an( Net Nodel d node, NetPl anld phasing,
TNet Ti mi ngPl anReader & ti m ng, TNet Phasi ngPl anReader & r eader,
TNet Net wor k& net wor k, PhaseNunber Map& nunbers);

/1 Return the phasing plan with specified id.
TNet Phasi ngPl an& Get Phasi ngPl an(Net Pl anld id);
const TNet Phasi ngPl an& Get Phasi ngPl an(Net Pl anl d id) const;

/1 Return the signalized controls coordinated by this coordinator.
ControllerCollection& GetControllers();
const ControllerCollection& GetControllers() const;

/1 Define a controller.
voi d SetControl |l er( TNet Si gnal i zedControl & control ler);

/!l Return the coordinator’s id.
Net Coordi natorld Getld() const;

prot ect ed:

/1 Assign a signal coordinator.
TNet Si gnal Coor di nat or & oper at or =(const TNet Si gnal Coor di nat or &) ;

private:

/1 Each coordinator has a unique id.
Net Coor di natorld fld,

/1 A signalized control coordinator has a group of associated sensors.
/1 BC_TUnboundedSet <const TNet Sensor*, 16U, BC _CManaged> f Sensors;

/1 A signalized control coordinator controls one or nore signalized
/1 controllers.
Control lerCollection fControllers;

/1 A signalized control coordinator has a group of phasing plans that
/1 can tell its controllers to use.
Phasi ngPl anSet f Phasi ngPl ans;

#endif // TRANSI M5_NET_SI GNALCOORDI NATOR

~ e e — e~~~
~— e e — e~~~ —

/1
#i
#i
#i
#i
#i
#i
#i

SignalCoordinator.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Signal Coordinator.C v $
$Revision: 2.3 $

$Date: 1996/ 11/08 18:28:56 $
$State: Stab $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

I ncl ude TRANSI M5 header files.
ncl ude "NET/ Si gnal Coor di nat or. h"
ncl ude "NET/ Net wor k. h"
ncl ude "NET/ Node. h"
ncl ude "NET/ Si gnal i zedControl . h"
ncl ude "NET/ Phasi ngPl an. h"
ncl ude "NET/ PhaseDescri ption. h"
ncl ude "NET/ Exception. h"
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#i ncl ude "NET/ Ti mi ngPl anReader . h"
#i ncl ude "NET/ Phasi ngPl anReader . h"

/'l Include standard C++ header files.
#i ncl ude <strstream h>

/1 Define the phasing plan hash val ue.
static BC_|I ndex Pl anHashVal ue (TNet Phasi ngPl an* const & p)

return ((int)p & 0xf0) >> 4;

/1 Define the timng plan hash val ue.
static BC_| ndex PhaseHashVal ue (const NetPhaseNunber & n)
{

return BC_| ndex(n);

/1 Construct a signalized control coordinator.
TNet Si gnal Coor di nat or: : TNet Si gnal Coor di nat or ()
f1d(0),
fControllers(),
f Phasi ngPl ans( Pl anHashVal ue)

{
}
TNet Si gnal Coor di nat or: : TNet Si gnal Coor di nat or (Net Coordi natorld id)
c fld(id),
fControllers(),
f Phasi ngPl ans( Pl anHashVal ue)
{
}

TNet Si gnal Coor di nat or: : TNet Si gnal Coor di nat or (const TNet Si gnal Coor di nat or & c)
: fControllers(),
f Phasi ngPl ans( Pl anHashVal ue)

{

fld = c.fld;

fControllers = c.fControll ers;

f Phasi ngPl ans = c. f Phasi ngPl ans;
}

/1 Destroy a signal coordinator.
TNet Si gnal Coor di nat or: : ~TNet Si gnal Coor di nat or ()

for (PhasingPlanSetlterator it(fPhasingPlans); !it.lsDone(); it.Next())
delete *it.Currentltem();

/1 Assign a signal coordinator.
TNet Si gnal Coor di nat or & TNet Si gnal Coor di nat or: : oper at or =( const
TNet Si gnal Coordi nator & c)

{
if (this == &) return *this;
fld = c.fld;
fControllers = c.fControllers;
f Phasi ngPl ans = c. f Phasi ngPl ans;
return *this;

}

/1 Return the coordinator’s phasing plans.
TNet Si gnal Coor di nat or : : Phasi ngPl anSet & TNet Si gnal Coor di nat or : : Get Phasi ngPl ans()

return fPhasingPl ans;

}

const TNet Si gnal Coor di nat or: : Phasi ngPl anSet &
TNet Si gnal Coor di nat or : : Get Phasi ngPl ans() const
{
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return fPhasingPl ans;

/1 Define a phasing plan.

TNet Phasi ngPl an& TNet Si gnal Coor di nat or: : Cr eat ePhasi ngPl an( Net Nodel d nodei d,
Net Pl anl d pl ani d, TNet Ti m ngPl anReader & ti m ngReader,
TNet Phasi ngPl anReader & phasi ngReader, TNet Net wor k& net wor k,
PhaseNunber Map& next Phases)

bool found = FALSE;
BC_TUnboundedMap<Net PhaseNumber, TNet PhaseDescri ption*, 2U, BC CManaged>
pdmap( PhaseHashVal ue) ;

TNet Phasi ngPl an *pl an = new TNet Phasi ngPl an(pl ani d);
f Phasi ngPl ans. Add( pl an) ;
for (timngReader.Reset(); tim ngReader. MrePlans();
tim ngReader. Get Next Pl an()) {
if (timngReader.GetPlan() == planid) {
found = TRUE;
Net PhaseNunber phase = ti m ngReader. Get Phase();
string next = tim ngReader. Get Next Phases();
REAL grmin = tim ngReader. Get G eenM n();
REAL grmax = tim ngReader. Get G eenMax();
REAL grext = tim ngReader. Get G eenExt ();
REAL yel | ow = tim ngReader. Get Yel | ow() ;
REAL red = tim ngReader. Get Redd ear ();
TNet PhaseDescri pti on& desc = pl an- >Cr eat ePhaseDescri pti on(phase);
desc. SetLengths (grmn, grmax, grext, yellow, red);
pdnap. Bi nd (phase, &desc);
/1 parse next string and store values in a collection
BC_TUnboundedCol | ect i on<Net PhaseNunber, BC _CManaged> phases;
Net PhaseNunber n;
while (next.contains("/")){
string str = next;
str = str.renove(str.index("/")); // truncate after first slash
istrstream (str, sizeof(str)) >> n;
phases. Append(n);
next = next.remove(O0, next.index("/")+1); // delete up to first slash
}
i strstream (next, sizeof(next)) >> n;
phases. Append(n);
next Phases. Bi nd (phase, phases);

}
//1SSUE(kpb): Can’t rely on records being in order.
/1 el se

/1 {
/1 if (found) break;
/1

}

found = FALSE;
for (phasingReader. Reset(); phasi ngReader. MoreNodes();
phasi ngReader . Get Next Node()) {
i f (phasi ngReader. Get Node() == nodei d && phasi ngReader. Get Pl an() ==
pl anid) {
found = TRUE;
Net PhaseNunber phase = phasi ngReader . Get Phase();
TNet Li nk* inlink =
*(networ k. Get Li nks() . Val uek (phasi ngReader. Get I nlink()));
TNet Li nk* outlink =
*(networ k. Get Li nks() . Val uek (phasi ngReader . Get Qutl i nk()));
string prot = phasi ngReader. Cet Protection();
TNet PhaseDescri pti on* desc;
i f (pdmap. | sBound( phase))
desc = *pdmap. Val ueX ( phase) ;
el se
t hrow TNet Not Found ("I nvalid phase nunber");
if (prot == "P")
desc- >Set Li nkMovenents (*inlink, *outlink,
TNet PhaseDescri ption: : kProtected);
else if (prot == "U")
desc- >Set Li nkMovenents (*inlink, *outlink,
TNet PhaseDescri ption:: kPermtted);
el se
t hrow TNet Not Found ("Invalid value for protection code.");
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}
| SSUE(kpb): Can’t rely on records being in order.

/1
11 el se
/1
11 if (found) break;
/1
}
return found ? *plan : *((TNetPhasi ngPl an*) NULL);
}

/1 Return phasing plan with specified id.
TNet Phasi ngPl an& TNet Si gnal Coor di nat or: : Get Phasi ngPl an(Net Pl anl d i d)

for (PhasingPlanSetlterator it(fPhasingPlans); !it.lsDone(); it.Next())
if ((*it.CQurrentlten())->CGetld() == id)
return **it.Currentlten();
}

const TNet Phasi ngPl an& TNet Si gnal Coor di nat or : : Get Phasi ngPl an(Net Pl anld i d) const

for (PhasingPlanSetlterator it(fPhasingPlans); !'it.IsDone(); it.Next())
if ((*it.Currentliten())->Getld() == id)
return **it.Currentltem();

/1 Return the signalized controls coordinated by this coordinator.
TNet Si gnal Coordi nator:: Control |l erCol | ecti on&
TNet Si gnal Coordi nator:: GetControllers()

return fControllers;

const TNet Si gnal Coordi nator:: Control |l erCol |l ection&
TNet Si gnal Coordi nator:: Get Control |l ers() const

return fControllers;

/1 Define a controller.
voi d TNet Si gnal Coor di nator:: Set Control | er (TNet Si gnal i zedControl & control | er)

if (fControllers.Location(&ontroller) == -1)
fControl |l ers. Append(&control ler);

if (&controller.GetCoordinator() != this)
control | er. Set Coordi nator(*this);

/1 Return the coordinator’s id.
Net Coor di natorl d TNet Si gnal Coordi nator:: Getld() const

{

return fld;

EE. TNetSignalizedControl Class

1. SignalizedControl.h

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: SignalizedControl.h,v $
/1 $Revision: 2.5 $

/] $Date: 1996/12/13 15:27:11 $

/] $State: Stab $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995

/1 Al rights reserved

#i f ndef TRANSI MS_NET_SI GNALI ZEDCONTRCOL
#def i ne TRANSI MS_NET_SI GNALI ZEDCONTROL
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/1
#i
#i
#i

/1
#i
#i
#i

11
cl
cl
cl
cl
cl
cl
cl

11
cl

I ncl ude TRANSI M5 header files.
ncl ude "GBL/ d obal s. h"
ncl ude "NET/ TrafficControl.h"
ncl ude "NET/ PhaseDescri ption. h"

I ncl ude Booch Conponents header files.
ncl ude "BCStoreM h"
ncl ude "BCCol | U. h"
ncl ude "BCSet U. h"

Forward decl arati ons.
ass TNet Node;
ass TNet Li nk;
ass TNet Lane;
ass TNet Phase;
ass TNet Phasi ngPl an;
ass TNet Si gnal Coor di nat or;
ass TNet Si gnal i zedCont r ol Reader ;

A signalized control specifies the signal phases and phasing plan at a node.
ass TNet Signal i zedControl
public TNet TrafficControl

publi c:

/1 Type definitions.
t ypedef BC_TUnboundedCol | ecti on<TNet Phase*, BC_CManaged> PhaseCol | ecti on;
typedef BC_TCol | ecti onActi vel t erat or <TNet Phase*> PhaseCol | ectionlterator;

/1 Construct a signalized traffic control.

TNet Si gnal i zedControl ();

TNet Si gnal i zedCont r ol ( TNet Node& node) ;

TNet Si gnal i zedControl (const TNet SignalizedControl & control);

/1 Construct a signalized traffic control using the reader.
TNet Si gnal i zedCont rol (TNet Si gnal i zedCont r ol Reader & reader, TNet Net wor k&
net wor k) ;

// Destroy a signalized traffic control.
virtual ~TNet SignalizedControl ();

/1 Return the lanes on next link to which transition from specified | ane on

// this link can be nade. Return an enpty collection if transition is not

/1 possible.

virtual void Al onedMovenent s(LaneCol | ection& | anes, const TNetLi nk&
fromink, const TNetLane& from ane, const TNetLink& tolink);

/1 Return the lanes on this link fromwhich transition to specified | ane on

/1 next link can be nade. Return an enpty collection if transition is not

/1 possible.

virtual void Al onedMovenent s(LaneCol | ection& | anes, const TNetLi nk&
fromink, const TNetLink& tolink, const TNetlLane& tol ane);

/1 Return the | anes ordered fromnnedian that may be used to transition

/1 fromcurrent link to next link.

virtual void Al onwedMovenent s(LaneCol | ection& | anes, const TNetLi nk&
fromink, const TNetLink& tolink, bool phase = FALSE);

/1 Return the lanes that nust be examined for interference when

/1 transitioning fromcurrent |ane to next |ane.

virtual void InterferingLanes(LaneCollection& |anes, const TNetlLane&
from ane, const TNetLane& tol ane, bool phase = FALSE);

/1 Return the vehicle control signal for the specified |ane.
virtual TNetTrafficControl::ETrafficControl GetVehicleControl (const
TNet Lane&) const;

/1 Update the traffic control state based on current simulation tine.
virtual void UpdateSignalizedControl (REAL simtinme) = 0;

/1 Return the current phasing plan.
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virtual TNetPhasi ngPl an& Get Phasi ngPl an();
virtual const TNet Phasi ngPl an& Cet Phasi ngPl an() const;

/1 Return the current phasing plan offset.
virtual REAL GetPhasingPl anOifset() const;

/1 Define the phasing plan.
virtual void SetPhasi ngPl an( TNet Phasi ngPl an& pl an) ;

/1 Define the phasing plan offset.
virtual void SetPhasingPl anOf f set (REAL of fset);

/1 Return the signalized control coordinator for this signal.
virtual TNet Si gnal Coordi nat or & Get Coordi nator();
virtual const TNet Si gnal Coordi nat or & Get Coordi nator() const;

/1 Define the signalized control coordinator for this signal.
virtual void SetCoordi nator(TNet Si gnal Coordi nat or & coordi nator);

/'l Create a phase.
virtual TNetPhase& CreatePhase( TNet PhaseDescri ption& description);

/1 Return the phases for this signal.
virtual PhaseCollection& CGet Phases();
virtual const PhaseCol | ecti on& Get Phases() const;

/1 Return the current phase.
virtual TNet Phase& CGet Phase();
virtual const TNetPhase& Cet Phase() const;

/1 Update the current phase.
virtual void Set Phase(TNet Phase& phase);

/1 Initialize the signal to specified phase.
virtual void InitPhase(TNet Phase& phase);

pr ot ect ed:

/1 Type definitions.

typedef BC_TUnboundedSet <TNet Li nk*, 4U, BC_CManaged> Li nkSet;

typedef BC_TSetActi velterator<TNetLink*> LinkSetlterator;

typedef BC_TUnboundedSet <TNet PhaseDescri ption:: EProtection, 1U, BC_CManaged>
Prot ecti onSet ;

typedef BC_TSet Acti velterator<TNet PhaseDescri ption:: EProtection>
ProtectionSetlterator;

/1 Assign a signalized traffic control.
TNet Si gnal i zedControl & operator=(const TNet Si gnal i zedControl &) ;

private:

/1 A signalized control has a sequence of phases.
PhaseCol | ecti on f Phases;

/1 A signalized controller has a phasing plan.
TNet Phasi ngPl an* f Phasi ngPl an;

/1 A signalized controller may have a non-zero phasing plan of fset.
REAL f Phasi ngPl anCr f set ;

/1 A signalized controller knows its coordinator.
TNet Si gnal Coordi nat or* f Coordi nat or;

/1 Current phase.
TNet Phase* f Current Phase;

#endi f // TRANSI M5_NET_SI GNALI ZEDCONTROL

2. SignalizedControl.C

/1 Project: TRANSIMS
/1 Subsystem Network
/1 $RCSfile: SignalizedControl.C v $
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/l $Revision: 2.7 $

/] $Date: 1996/12/13 15:27:11 $
//  $State: Stab $

/1 $Author: bwb $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

/'l Include standard C header files.
#i ncl ude <math. h>

/1 Include TRANSI M5 header files.
#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Phase. h"

#i ncl ude "NET/ Phasi ngPl an. h"

#i ncl ude "NET/ Si gnal Coor di nat or . h"
#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/Lane. h"

#i ncl ude "NET/ Exception. h"

#i ncl ude "NET/ Si gnal i zedCont r ol Reader . h"

/1 Construct a signalized traffic control.
TNet Signal i zedControl :: TNet Si gnal i zedControl ()
TNet Traf fi cControl ()
f Phases(),
f Phasi ngPl an( ( TNet Phasi ngPl an*) NULL) ,
f Phasi ngPl anOf f set (0. 0),
f Coor di nat or (( TNet Si gnal Coor di nat or *) NULL),
f Cur r ent Phase( ( TNet Phase*) NULL)

TNet Si gnal i zedControl :: TNet Si gnal i zedCont r ol ( TNet Node& node)
TNet Traf fi cControl (node)
f Phases(),
f Phasi ngPl an( ( TNet Phasi ngPl an*) NULL) ,
f Phasi ngPl anOf f set (0. 0) ,
f Coor di nat or (( TNet Si gnal Coor di nat or *) NULL),
f Cur r ent Phase( ( TNet Phase*) NULL)

TNet Si gnal i zedControl :: TNet Si gnal i zedControl (const TNet Si gnal i zedControl & c)
: TNet TrafficControl (c)

f Phases()
{
f Phases = c. f Phases;
f Phasi ngPl an = c. f Phasi ngPl an;
f Phasi ngPl anOf f set = c. f Phasi ngPl anOf f set
f Coor di nator = c.f Coordi nator;
f Current Phase = c. fCurrent Phase;
}

// Construct a signalized traffic control using the reader.
TNet Si gnal i zedControl :: TNet Si gnal i zedControl (TNet Si gnal i zedCont r ol Reader &
reader, TNet Networ k& net wor k)
TNet Traf fi cControl (**net wor k. Get Nodes() . Val uek (reader. Get Node())),
f Phases(),
f Phasi ngPl an( ( TNet Phasi ngPl an*) NULL) ,
f Phasi ngPl anOf f set (0. 0) ,
f Coor di nat or (( TNet Si gnal Coor di nat or *) NULL),
f Cur r ent Phase( ( TNet Phase*) NULL)

/1 Destroy a signalized traffic control.
TNet Si gnal i zedControl : : ~TNet Si gnal i zedCont rol ()

(PhaseCol | ectionlterator it(fPhases); !it.lsDone(); it.Next())
delete *it.Currentlten();
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/1 Assign a signalized traffic control.

TNet Si gnal i zedControl & TNet Si gnal i zedControl : : oper at or =( const
TNet Si gnal i zedControl & c)

{

if (this == &c)
return *this;
TNet Traf fi cControl :: operator =(c);
f Phases = c. f Phases;
f Phasi ngPl an = c. f Phasi ngPl an;
f Phasi ngPl anOf f set = c. f Phasi ngPl anOf f set ;
f Coordi nator = c. f Coordinator;
f Current Phase = c. f Current Phase;
return *this;

/1 Define the hash function for I|inks.
static BC_| ndex LinkHashVal ue( TNetLi nk* const & |)

return ((int)l & O0xf0) >> 4;

/1 Define the hash function for protections.
static BC_ I ndex ProtHashVal ue (TNet PhaseDescri ption::EProtection const& /*p*/)
{

return 1;

/1 Return the lanes on next link to which transition fromspecified | ane on

/1 this link can be made. Return an enpty collection if transition is not

/1 possible.

voi d TNet Si gnal i zedControl :: Al |l onedMovenent s(LaneCol | ecti on& tol anes, const
TNet Li nk& from ink, const TNetLane& from ane, const TNetLi nk& tolink)

TNet Traf fi cControl :: Al l onedMovenents (tolanes, fronmink, from ane, tolink);

/1 Return the lanes on this link fromwhich transition to specified | ane on

/1 next link can be nade. Return an enpty collection if transition is not

/'l possible.

voi d TNet Si gnal i zedControl :: Al |l onedMovenents (LaneCol | ecti on& froml anes, const
TNet Li nk& from i nk, const TNetLink& tolink, const TNetlLane& tol ane)

TNet Traf fi cControl:: Al l onedMovenents (from anes, fromink, tolink, tolane);

//  Return the | anes ordered fromnedi an that may be used to transition

/1 fromcurrent link to next |ink.

voi d TNet Si gnal i zedControl :: Al l onedMovenents (LaneCol | ecti on& fromn anes, const
TNet Li nk& fronlink, const TNetLink& tolink, bool phase)

{

LaneCol |l ectionlterator itto(tolink.GetLanesFrom Get Node(), TRUE));

from anes.Cl ear();
if (phase) {
TNet PhaseDescri ption: : Li nkProt ecti onMap& prot = Get Phase().
Get PhaseDescri ption(). GetLi nkMovenent s(fromnlink);
if (prot.IsEnpty() || !prot.I|sBound((TNetLink*) & olink))
return; // no novenent fromfromink to tolink during this phase

}

for (LaneCollectionlterator itfron{fromink.GetLanesTowar ds(GetNode(), TRUE));

litfromlsDone(); itfromNext()) {
TNet Lane* current = *itfromCurrentltemn();
if (GetConnectivity().lsBound (current)) {
Connect edCol | ecti on& | anes = *Get Connectivit
for (itto.Reset(); !itto.lsDone(); itto.Next
if (lanes.Location (*itto.Currentlten())
from anes. Locati on(current) == -1)

y().Val uex (current);
Nt w
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from anes. Append (current);

/1 Return the | anes that nust be examined for interference when transitioning

/1 fromcurrent |ane to next |ane.

voi d TNet Si gnal i zedControl ::InterferingLanes(LaneCol |l ection& fronl anes, const
TNet Lane& froni ane, const TNetlLane& tol ane, bool phase)

{

from anes.Cear();

bool found = FALSE;

if (GetConnectivity().!|sBound ((TNetLane*) & rom ane))

for (LaneCollectionlterator
itl(*GetConnectivity().ValueO ((TNetLane*) & roml ane));
Pitl.1sDone(); itl.Next())
if (*itl.Currentlten() == &olane) {

found = TRUE;
br eak;

}
if (!found)
return; // no path fromfrom ane to tol ane

const TNetLink *fromink = & rom ane. Get Li nk();
const TNetLink *tolink = & ol ane. Get Li nk();
if (phase)
TNet PhaseDescri ption:: Li nkProtecti onMap& prot = Cet Phase().
Get PhaseDescri ption(). GetLi nkMovenent s(*from i nk);
if (prot.lsEnpty() || !prot.IsBound((TNetLink*)tolink))
return; // novenent not allowed
else if (prot.|sBound((TNetLink*)tolink) &%
*prot. Val ueO (( TNet Li nk*)tolink) ==
TNet PhaseDescri pti on: : kProt ect ed)
return; // novement protected
el se
; I/ novement unprotected

}

TNet Node: : Li nkRi ng& | i nks = Get Node() . Get Li nks();
while (links.Top() != fromink)
i nks. Rotate();

/[l Can rotate in either direction first, but nore efficient to rotate in
/1 shortest direction first. dir is shortest direction between fromink
/1 and tolink; opsdir is |longest (opposite) direction.
BC Direction dir, opsdir;
REAL angl el = froniink->Get Angl e( Get Node());
if (anglel < 0.0)

anglel += 2.0 * MPI;
REAL angl e2 = tolink->Get Angl e( Get Node());
if (angle2 < 0.0)

angle2 += 2.0 * MPI;
if (angle2 < anglel)

angle2 += 2.0 * MPI;
REAL angle = angle2 - anglel;
if (angle <= 3.66) { // == 210 deg. (Use 180 deg. mininmm a slightly

/1 larger angle nay be nore efficient for intersections
// that are not quite square.)

dir = BC_kReverse;

opsdir = BC _kForward;
} else {

dir = BC_kForward;

opsdir = BC _kReverse;

Connect edCol | ection tol anes;
Connect edCol | ection frl anes;
if (dir == BC kForward) {
/1 tolanes includes |anes |eaving on fromink
for (LaneCollectionlterator itto(links. Top()->CetLanesFron( Get Node(),
TRUE)); 'itto.lsDone(); itto.Next())
tol anes. Append(*itto.Currentltenm());

}
l'inks. Rotate(dir);
while (links.Top() !'= tolink) {
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/1 tolanes includes |anes |eaving on |inks between fromink and tolink
for (LaneCollectionlterator itto(links. Top()->CetLanesFron( Get Node(),
TRUE)); 'itto.lsDone(); itto.Next())
tol anes. Append(*itto. Currentlten());
/1 frlanes includes l|anes arriving on |links between fromink and tolink
// if novenents are allowed fromthe link during this phase or if phase
/1 is ignored
if (!phase || !GetPhase(). GetPhaseDescription()
. Get Li nkMovenent s(*1i nks. Top()).IsEnpty()) {
for (LaneCollectionlterator
itfr(links. Top()->GetLanesTowar ds(Get Node(), TRUE));
litfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentlten());

}
l'inks. Rotate(dir);

}
if (dir == BC kForward) {
/1 frlanes includes |lanes arriving on tolink if novenents are all owed
/1 fromthis link during this phase or if phase is ignored
if (!phase || !GetPhase(). GetPhaseDescription()
. Get Li nkMovenent s(*1 i nks. Top()).IsEnpty()) {
for (LaneCollectionlterator
itfr(links. Top()->CetLanesTowards(Get Node(), TRUE));
litfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentltem());

/1 ncl ude | anes leaving tolink up to tolane in tol anes
int index = tolink->GetLanesFron{Get Node(), TRUE).Location((TNetLane*)
&t ol ane) ;
int i=0;
for (LaneCollectionlterator itto(t
litto.lsDone(); itto.Next()) {
if (dir == BC kForward && i < index)
tol anes. Append(*itto.Currentltem));
else if (dir == BC kReverse && i > index)
tol anes. Append(*itto.Currentltem());
el se
; /1 do nothing
++i ;

ol i nk- >CGet LanesFr onm( Get Node(), TRUE) ) ;

for (LaneCollectionlterator itfil(frlanes); !itfl.lsDone(); itfl.Next()) {
TNet Lane* current = *itfl.Currentltemn();
TNet PhaseDescri pti on:: Li nkProt ecti onMap& prot = Cet Phase().
Get PhaseDescri ption(). GetLi nkiMoverment s((current)->Get Link());
if (GetConnectivity().lsBound (current))
/1 fronlanes includes frlanes having connectivity to any |ane not
/1 in tolanes if novenents are allowed to the link during this
/1 phase or if phase is ignored
for (LaneCollectionlterator
itl(*GetConnectivity().ValueO (current)); !itl.lsDone();
itl.Next())
if (tolanes.Location (*itl.Currentlten()) == -1)
if (!phase ||
prot.|lsBound( & *itl.Currentlten())->CetLink())) {
from anes. Append (current);
br eak;

}

/1 include tolane in tol anes
t ol anes. Append( ( TNet Lane*) &t ol ane) ;
while (links.Top() != fromink)
I'i nks. Rot at e(opsdir);
I'i nks. Rot at e(opsdir);

frlanes.dear();
while (links.Top() !'= tolink) {
/1 new frlanes includes |anes arriving on |inks between froniink and
/1 tolink in opposite direction if novenents are allowed fromthe |ink
/1 during this phase or if phase is ignored
if (!phase || !GetPhase().GetPhaseDescription()
. Get Li nkMovenent s(*1i nks. Top()).1sEmpty()) {
for (LaneCollectionlterator
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itfr(links.Top()->GetLanesTowar ds(Get Node(), TRUE));
litfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentlten());

}
|'i nks. Rot at e(opsdir);

}
if (opsdir == BC kForward) ({
/1 frlanes includes |lanes arriving on tolink if novenments are all owed
/1 fromthis link during this phase or if phase is ignored
if (!phase || !GetPhase(). GetPhaseDescription()
. Get Li nkMovenent s(*1i nks. Top()).!sEnpty())
for (LaneCollectionlterator
itfr(links. Top()->GetLanesTowar ds(Get Node(), TRUE));
litfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentlten());
}

for (LaneCollectionlterator itf2(frlanes); !'itf2.1sDone(); itf2.Next()) {
TNet Lane* current = *itf2.Currentlten();
TNet PhaseDescri pti on:: Li nkProt ecti onMap& prot = Cet Phase().
Get PhaseDescri ption(). GetLi nkMovenents((current)->GetLink());
if (GetConnectivity().lsBound (current))
/1 from anes includes frlanes having connectivity to any lane in
// tolanes if novenments are allowed to the link during this phase
/1 or if phase is ignored
for (LaneCollectionlterator
itl(*CGetConnectivity().ValueO (current)); !itl.lsDone();

itl.Next())
if (tolanes.Location (*itl.Currentlten()) != -1 &&
from anes. Location(current) == -1)
if (!phase ||

prot.|sBound( & *itl.Currentlten())->CGetLink())) {
from anes. Append (current);
br eak;

Return the vehicle control signal for the specified |ane.

TNet TrafficControl :: ETraf fi cControl

{

TNet Si gnal i zedControl :: Get Vehi cl eControl (const TNet Lane& | ane) const

Li nkSet tolinks(Li nkHashVal ue);
Prot ecti onSet prot (ProtHashVal ue);
if (!GetConnectivity().!|sBound((TNetLane*)& ane))
return TNet TrafficControl::kWiit; // no place to go
for (TNetTrafficControl::LaneCol |l ectionlterator itc(GetConnectivity(lane));
litc.lsDone(); itc.Next())
tolinks. Add (& *itc.Currentlten())->CetLink());

const TNet PhaseDescri ption:: Li nkProtecti onMap& prot Map =
Get Phase() . Get PhaseDescri ption(). GetLi nkMovenent s(| ane. Get Li nk());
for (TNetPhaseDescription::LinkProtecti onMaplterator itl (protMap);
Pitl.1sDone(); itl.Next())
if (tolinks.lsMenber(*itl.Currentlten())) {
// don’t include protection for right turn on red
REAL angl el = | ane. Get Li nk() . Get Angl e( Get Node());
if (anglel < 0.0)
angl el += 2. 0*M Pl ;
REAL angle2 = (*itl.Currentlten())->CGet Angl e( Get Node());
if (angle2 < 0.0)
angl e2 += 2. 0*M Pl ;
if (angle2 < anglel)
angl e2 += 2. 0*M Pl ;
REAL angle = angle2 - angl el;
if (angle < 0.01 || angle > 2.35 || *itl.CurrentValue() ==
TNet PhaseDescri pti on: : kProt ect ed)
prot.Add (*itl.CurrentValue());

}

if (prot.Extent() == 0)
return TNetTrafficControl::kWait; // no novenent fromthis |ane during
/'l this phase
el se {
TNet Phase: : Elnterval intv = GetPhase().CGetlnterval ();
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if (intv == TNet Phase: : kG een)

/1 when protected and pernitted novenents allowed, return permtted
if (prot.|sMenber(TNet PhaseDescription::kPermtted))

return TNet TrafficControl::kPermtted,
else if (prot.|sMenber(TNet PhaseDescription:: kProtected))

return TNet TrafficControl :: kProtected,

el se

throw TNet Exception ("Invalid protection code found.");

/1 when interval is yellow or red and same novenent is allowed in next phase
/1 return the appropriate green signal
bool possible FALSE;
bool m smatch FALSE;
for (TNetPhase::PhaseCol |l ectionlterator itn(GetPhase().GetNextPhases());
litn.lsDone(); itn.Next())
for (TNet PhaseDescription::LinkProtectionMaplterator
itn((*itn.Currentlten())->Get PhaseDescri ption()
. Get Li nkMovenent s(l ane. GetLink())); !itmlsDone();
itmNext()) {
TNet Li nk* current = *itmCurrentlten();
if (tolinks.|sMenber(current)) {
possi bl e = TRUE;
i f (protMap.|sBound(current) && *prot Map. Val ueCf (current)
I'= *itm Current Val ue())
m smat ch = TRUE;

}

if (possible & !m smatch)
if (prot.|sMenber(TNet PhaseDescription::kPernitted))
return TNet TrafficControl::kPermtted,
else if (prot.|sMenber(TNet PhaseDescri ption:: kProtected))
return TNet TrafficControl:: kProtected,
el se
throw TNet Exception ("lInvalid protection code found.");

if (intv == TNet Phase: : kYel | ow)

return TNet Traffi cControl:: kCaution;
if (intv == TNet Phase: : kRed)

return TNet TrafficControl::kWit;

}
return TNet TrafficControl ::kNone; // never reached

//  Return the current phasing plan.
TNet Phasi ngPl an& TNet Si gnal i zedCont rol : : Get Phasi ngPl an()
{

}
const TNet Phasi ngPl an& TNet Si gnal i zedCont rol : : Get Phasi ngPl an() const

return *fPhasi ngPl an;

return *fPhasi ngPl an;

//  Return the current phasing plan offset.
REAL TNet Si gnal i zedControl : : Get Phasi ngPl anCOf f set () const
{

}

return fPhasingPl anCOf f set;

/1 Define the phasing plan.
voi d TNet Si gnal i zedCont rol : : Set Phasi ngPl an( TNet Phasi ngPl an& pl an)

f Phasi ngPl an = &pl an;

/1 Define the phasing plan offset.
voi d TNet Si gnal i zedControl : : Set Phasi ngPl anOf f set (REAL of f set)

f Phasi ngPl anOf f set = of f set;
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/1 Return the signalized control coordinator for this signal.
TNet Si gnal Coor di nat or & TNet Si gnal i zedContr ol : : Get Coor di nat or ()
{

}
const TNet Si gnal Coor di nat or & TNet Si gnal i zedControl : : Get Coor di nat or () const

return *f Coordinator;

return *f Coordi nator;

/1 Define the signalized control coordinator for this signal.
voi d TNet Si gnal i zedControl : : Set Coor di nat or ( TNet Si gnal Coor di nat or & coor d)

f Coordi nator = &coord;
if (coord.GetControllers().Location(this) == -1)
coord. Set Control l er(*this);

/1l Create a phase.
TNet Phase& TNet Si gnal i zedControl : : Creat ePhase( TNet PhaseDescri pti on& d)

TNet Phase* p = new TNet Phase(d);

f Phases. Append(p);
return *p;

/1 Return the phases for this signal.
TNet Si gnal i zedControl : : PhaseCol | ecti on& TNet Si gnal i zedControl : : Get Phases()
{

}

const TNet Si gnal i zedControl :: PhaseCol | ecti on&
TNet Si gnal i zedControl : : Get Phases() const
{

}

return fPhases;

return fPhases;

/1 Return the current phase.
TNet Phase& TNet Si gnal i zedControl : : Get Phase()

{
return *fCurrent Phase;
}
const TNet Phase& TNet Si gnal i zedControl : : Get Phase() const
{
return *f Current Phase;
}

/1 Update the current phase.
voi d TNet Si gnal i zedControl : : Set Phase( TNet Phase& p)

i f (fCurrentPhase->Get Next Phases().Location(&) != -1)
f Current Phase = &p;

el se
throw TNet Exception ("Error in SetPhase.");

/1 Initialize the signal to specified phase.
voi d TNet Si gnal i zedControl ::1nitPhase( TNet Phase& p)

f Current Phase = &p;
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FF. TNetSignalizedControlReader Class

1. SignalizedControlReader.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: SignalizedControl Reader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $

$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995

Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —

#i fndef TRANSI MS_NET_SI GREADER
#defi ne TRANSI MS_NET_S| GREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

/1 Forward decl arations.
cl ass TNet Reader;

/1 This reader reads signalized control values fromthe database.
cl ass TNet Si gnal i zedCont r ol Reader
publi c:

/1 Construct a signalized control reader for a given network.
TNet Si gnal i zedCont r ol Reader ( TNet Reader & r eader) ;

/1 Construct a copy of the given signalized control reader.
/1 TNet Si gnal i zedCont r ol Reader (const TNet Si gnal i zedCont r ol Reader & r eader) ;

/1 Make the reader a copy of the given signalized control reader.

/1 TNet Si gnal i zedCont r ol Reader & oper at or =(const TNet Si gnal i zedCont r ol Reader &
11 reader);

/!l Reset the iteration over the table.

voi d Reset();

/1 CGet the next node in the table.

voi d Get Next Node();

/1 Return whether there are any nore nodes in the table.

bool MoreNodes();

/1 Return the id for the current node.

Net Nodel d Get Node() const;

/1 Return the type of the signal.

string GetType() const;

//  Return the timng plan id.

Net Pl anl d Get Pl an() const;

/1 Return the offset for coordinated signals.

REAL GetOFfset() const;

/1 Return the starting time for the plan.

string GetStarttinme() const;

private:

/1 Each signalized control reader has a database table accessor.
TDbAccessor fAccessor;

/1 Each record has a node field.
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const TDbFi el d f NodeFi el d;

/1 Each record has signal type.
const TDbField fTypeField;

/1 Each record has a timng plan.
const TDbField fPl anField;

/1 Each timng plan has an offset.
const TDbField fOf fsetField;

// Each timng plan has a start tine.
const TDbField fStarttinmeField;

#endif // TRANSI M5_NET_SI GREADER

2. SignalizedControlReader.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: SignalizedControl Reader.C, v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $

$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995

Al rights reserved

~ e~ e — e~~~ —
~— e e — e~~~ —

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Si gnal i zedCont r ol Reader . h>
#i ncl ude <NET/ Reader. h>

/1 Construct a signalized control reader for a given network.
TNet Si gnal i zedCont r ol Reader: : TNet Si gnal i zedCont r ol Reader ( TNet Reader & r eader)
. fAccessor(reader. Get Si gnal i zedControl Tabl e()),
f NodeFi el d(reader. Get Si gnal i zedControl Tabl e(). Get Fi el d("NCDE")),
f TypeFi el d(reader. Get Si gnal i zedControl Tabl e(). GetFiel d("TYPE")),
f Pl anFi el d(reader. Get Si gnal i zedControl Tabl e(). Get Fi el d("PLAN")),
fOf fsetFi el d(reader. Get Si gnal i zedControl Tabl e() . Get Fi el d(" OFFSET")),
fStartti meFi el d(reader. Get Si gnal i zedControl Tabl e(). Get Fi el d(" STARTTI ME"))

/'l Reset the iteration over the table.
voi d TNet Si gnal i zedCont r ol Reader: : Reset ()

f Accessor. GotoFirst();

/1l Get the next node in the table.
voi d TNet Si gnal i zedCont r ol Reader : : Get Next Node()

f Accessor . Got oNext () ;

/1  Return whether there are any nore nodes in the table.
bool TNet Si gnal i zedCont r ol Reader : : Mor eNodes()

return fAccessor.|sAt Record();

/!l Return the id for the current node.
Net Nodel d TNet Si gnal i zedCont r ol Reader : : Get Node() const

Net Nodel d node;

f Accessor . Get Fi el d(f NodeFi el d, node);
return node;
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/1 Return the type of the signal.
string TNet Si gnal i zedControl Reader:: Get Type() const

{
string type;
f Accessor. Get Fi el d(f TypeFi el d, type);
return type;

}

/1 Return the timng plan id.
Net Pl anl d TNet Si gnal i zedCont r ol Reader: : Get Pl an() const

Net Pl anl d pl an;
f Accessor. Get Fiel d(f Pl anField, plan);
return plan;

/1 Return the offset for coordinated signals.
REAL TNet Si gnal i zedCont r ol Reader:: Get O f set () const

REAL of fset;
f Accessor. GetField(fOffsetField, offset);
return of fset;

/!l Return the starting tine for the plan.
string TNet SignalizedControl Reader:: GetStarttime() const

string start;

fAccessor. GetField(fStarttinmeField, start);
return start;

GG. TNetSimulationArea Class

1. SimulationArea.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: SinulationArea.h,v $
/'l $Revision: 2.0 $

/1 $Date: 1996/06/03 22:37:43 $
//  $State: Stab $

/1 $Author: bwb $

/1 US. Governnent Copyright 1996
/1 Al rights reserved

#i f ndef TRANSI MS_NET_SI MAREA
#def i ne TRANSI M5_NET_SI MAREA

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/d obal s. h"
#i ncl ude "NET/1d. h"

/1 I nclude Booch Conponents header files.
#i ncl ude <BCSt oreM h>
#i ncl ude <BCMapU. h>

/'l Forward decl arations.
cl ass TNet Si mul ati onAr eali nkReader;

/1 The sinulation area describes the sinulation region of interest.
cl ass TNet Si mul ati onAr ea

{
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publi c:

/1 Link type indicates whether the link is in the buffer or study area.
enum EType {kStudy, kBuffer};

/1 Type definitions.
typedef BC_TUnboundedMap<Net Li nkld, EType, 500U, BC_CManaged> Li nkl dvap;
typedef BC_TMapActi velterator<NetLinkld, EType> LinkldMaplterator;

/1 Construct a sinmulation area.
TNet Si mul ati onArea( TNet Si mul ati onAr eaLi nkReader & reader) ;
TNet Si mul ati onArea(const TNet Si nmul ati onArea& area);

/1 Destroy a simulation area.
~TNet Si mul ati onArea();

/1 Assign a sinulation area.
TNet Si mul ati onArea& operat or=(const TNet Si nul ati onArea& area);

//  Return whether two simulation areas are the sane.
bool operator==(const TNet Si nul ati onArea& area) const;
bool operator!=(const TNet Si nul ati onArea& area) const;

/1 Return whether a link is in the sinmulation area (study area + buffer).
bool |slnSinulationArea(NetlLinkld id);

/1 Return whether a link is in the study area.
bool 1slnStudyArea(NetlLinkld id);

/1 Return whether a link is in the sinmulation area buffer region.
bool |slnBufferArea(NetLinkld id);

/1 Return all links in sinulation area.
Li nkl dMap& Get Li nks();
const Linkl dMap& GetLinks() const;
private:
/" A simulation area is described by links and whether the link is in the

/1 buffer portion of the sinulation area.
Li nkl dvap fLi nks;

#endif // TRANSI M5_NET_SI MAREA

2. SimulationArea.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: SimulationArea.C v $
/l  $Revision: 2.0 $

/1 $Date: 1996/06/03 22:38:35 $
//  $State: Stab $

/1 $Author: bwo $

/1 US. Governnent Copyright 1996
/1 Al rights reserved

/'l Include TRANSI M5 header files
#i ncl ude "NET/ Si mul ati onArea. h"
#i ncl ude "NET/ Si nul ati onAr eaLi nkReader . h"

/1 Construct a sinulation area

TNet Si mul ati onArea: : TNet Si mul ati onAr ea( TNet Si mul ati onAr eaLi nkReader & r eader)
f Li nks(reader. GetLi nks())

{

}

TNet Si mul ati onArea: : TNet Si mul ati onArea(const TNet Si nmul ati onArea& a)

fLi nks = a. fLinks;
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/1 Destroy a sinulation area.

TNet Si mul ati onArea: : ~TNet Si nul ati onArea()
{

}

/1 Assign a sinulation area.

TNet Si mul ati onArea& TNet Si mul ati onArea: : oper at or =(const TNet Si mul ati onArea& a)

if (this == &a)
return *this;

fLi nks = a. fLinks;

return *this;

/1 Return whether two sinulation areas are the sane.
bool TNet Si nul ati onArea: : operat or==(const TNet Si nmul ati onArea& a) const

return (this == &a);
}

bool TNet Si nul ati onArea: : operator!=(const TNet Si mul ati onArea& a) const

return (this == &a);

/1 Return whether a link is in the sinulation area (study area + buffer).
bool TNet Si nul ati onArea: :|slnSinulationArea(NetLinkld Iink)

return fLinks.|sBound(link);

/1 Return whether a link is in the study area.

bool TNet Si nul ati onArea: : | sl nStudyArea(NetLinkld Iink)

{
}

return ! (*fLinks.Val ueO (link));

/1 Return whether a link is in the sinulation area buffer
bool TNet Si nul ati onArea: : | sl nBufferArea(NetLinkld Iink)

{
return *fLinks. Val ued (1ink);
}
// Return all links in sinulation area.

TNet Si mul at i onAr ea: : Li nkl dMap& TNet Si mul at i onAr ea: : Get Li nks()

{

return fLinks;

const TNet Si mul ati onArea: : Li nkl dMap& TNet Si nmul ati onArea: : Get Li nks() const

{
}

return fLinks;

HH. TNetSimulationArealinkReader Class

1. SimulationArealLinkReader.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: SimulationAreaLinkReader.h,v $
/1 $Revision: 2.0 $

/] $Date: 1996/ 06/ 03 22:39:54 $

/Il $State: Stab $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
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/1

#i

Al rights reserved

fndef TRANSI MS_NET_AREALI NKREADER

#def i ne TRANSI MS_NET_AREAL|I NKREADER

Il
#i
#i
#i
#i

/1
#i
#i

/1
cl

/1
cl

/1

~
~ -

}s

I ncl ude TRANSI M5 header files.
ncl ude <@L/ d obal s. h>
ncl ude <DBS/ Accessor . h>
ncl ude <NET/Id. h>
ncl ude <NET/ Si mul ati onArea. h>

I ncl ude Booch Conponent header files.
ncl ude <BCSt oreM h>
ncl ude <BCMapU. h>

Forward decl arati ons.
ass TNet Si nul ati onAr eaReader ;

A simulation area link reader reads |ink values fromthe database.
ass TNet Si nul ati onAr eaLi nkReader
publi c:

/1 Type definitions.

typedef BC_TUnboundedMap<Net Li nkl d, TNet Si mul ati onArea:: EType, 500U, BC_Cianaged>

Li nkl dMvap;
typedef BC _TMapActi vel t erator<NetLi nkld, TNet Si nul ati onArea: : EType>
Li nkl dvapl t er at or;

/1 Construct a sinulation area |link reader.
TNet Si mul ati onAr eaLi nkReader ( TNet Si mul ati onAr eaReader & reader) ;

/1 Construct a copy of the given simulation area |ink reader.
TNet Si mul ati onAr eaLi nkReader (const TNet Si mul ati onAr eaLi nkReader & reader);

/1 Make the reader a copy of the given sinulation area |link reader.
TNet Si mul ati onAr ealLi nkReader & operat or=(const TNet Si nul ati onAr eaLi nkReader &
reader);

/!l Reset the iteration over the table.
voi d Reset();

/1  Get the next link in the table.
voi d Get Next Li nk();

/1 Return whether there are any nore links in the table.
bool MorelLinks() const;

//  Return the links in the simulation area.
Li nkl dvap Get Li nks();

private:

/1 Each study area |link reader has a database table accessor.
TDbAccessor fAccessor;

/1 Each link has an ID field.
const TDbField fldField;

/! Each link has a field that indicates if it is in the buffer area.
const TDbField fBufferField;

#endi f // TRANSI M5_NET_AREALI NKREADER

2.

/1
Il

SimulationAreaLinkReader.C

Proj ect: TRANSI M5
Subsyst em Networ k
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$RCSfil e: Sinmul ati onAreaLi nkReader.C, v $
$Revision: 2.0 $

$Date: 1996/ 06/ 03 22:40:18 $

$State: Stab $

$Aut hor: bwb $

U.S. Governnent Copyright 1995

Al rights reserved

~——— e~~~
~——— e~~~

/1 Include TRANSI M5 header files.

#i ncl ude <NET/ Si nul ati onAr ealLi nkReader . h>
#i ncl ude <NET/ Si mul ati onAr eaReader . h>

#i ncl ude <NET/ Si nul ati onArea. h>

#i ncl ude <NET/ Excepti on. h>

/1 Define the hash function for link ids.
static BC_ I ndex LinkldHashVal ue(const NetLinkld& id)
{

return BC_|I ndex(id);

/1 Construct a simulation area |ink reader .
TNet Si mul ati onAr eaLi nkReader : : TNet Si mul ati onAr eaLi nkReader (
TNet Si mul ati onAr eaReader & r eader)
f Accessor (reader. Get Si mul ati onAreaTabl e()),
f1dFi el d(reader. Get Si nul ati onAreaTabl e().GetField("ID")),
fBuf fer Fi el d(reader. Get Si mul ati onAreaTabl e(). Get Fi el d("BUFFER"))

I/l Reset the iteration over the table.
voi d TNet Si mul ati onAr eaLi nkReader: : Reset ()

f Accessor. Got oFi rst();

/1 Get the next link in the table.
voi d TNet Si mul ati onAr eaLi nkReader : : Get Next Li nk()

f Accessor . Got oNext () ;

/1 Return whether there are any nore links in the table.
bool TNet Si nul ati onAr eaLi nkReader : : MoreLi nks() const

return fAccessor.|sAt Record();

/! Return the links in the simulation area.
TNet Si mul ati onAr eaLi nkReader : : Li nkl dMap TNet Si nul ati onAr eaLi nkReader : : Get Li nks()

Li nkl dvap | i nks(Li nkl dHashVal ue);
for (Reset(); MoreLinks(); GetNextLink()) {

Net Li nkl d i d;
fAccessor. GetField(fldField, id);
string buf;
f Accessor. GetField(fBufferField, buf);
if (buf =="Y")
l'inks. Bind(id, TNetSinul ationArea::kBuffer);
else if (buf =="'N)

l'inks. Bind(id, TNetSinul ationArea:: kStudy);
el se
throw TNet Exception("Invalid BUFFER field.");
}

return |inks;
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1. TNetSimulationAreaReader Class

1. SimulationAreaReader.h

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: SinulationAreaReader.h,v $
/'l $Revision: 2.0 $

/1 $Date: 1996/06/03 22:39:01 $

/1 $State: Stab $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995

/1 Al rights reserved

#i f ndef TRANSI MS_NET_SI MAREAREADER
#def i ne TRANSI MS_NET_SI MAREAREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>
#i ncl ude <DBS/ Tabl e. h>

/'l Forward decl arations.
cl ass TDbTabl e;

/1 A simulation area reader reads a sinulation area fromthe database.
cl ass TNet Si mul ati onAr eaReader
public:

/1 Construct a reader for the specified tables.
TNet Si mul ati onAr eaReader (TDbTabl e areaTabl e);

/!l Return the sinmulation area table.
TDbTabl e& Get Si mul ati onAreaTabl e();

private:
/1 Each reader has a sinulation area table.

TDbTabl e fSinul ati onAr eaTabl €;
b

#endi f // TRANSI M5_NET_SI MAREAREADER

2. SimulationAreaReader.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: SimulationAreaReader.C v $
/'l $Revision: 2.0 $

/1 $Date: 1996/06/03 22:39:26 $

/Il  $State: Stab $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995

/1 Al rights reserved

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Si mul ati onAr eaReader . h>

/1 Construct a reader for the specified tables.

TNet Si mul ati onAr eaReader: : TNet Si mul ati onAr eaReader ( TDbTabl e ar eaTabl e)
: fSinul ati onAr eaTabl e( ar eaTabl e)

{

}

//  Return the study area table.
TDbTabl e& TNet Si mul ati onAr eaReader : : Get Si mul ati onAr eaTabl e()
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return fSinul ati onAreaTabl g;

JJ. TNetSubnetwork Class

1. Subnetwork.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfil e: Subnetwork.h,v $
$Revision: 2.3 $

$Date: 1996/ 02/ 14 21:43:45 $
$State: Exp $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI M5_NET_SUBNETWORK
#def i ne TRANSI M5_NET_SUBNETWORK

/'l Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <NET/1d. h>

#i ncl ude <NET/ Factory. h>

#i ncl ude <NET/ FilterFunction. h>

#i ncl ude <NET/ Fil t er None. h>

/1 1nclude Booch Conponents header files.
#i ncl ude <BCSt oreM h>
#i ncl ude <BCSet U. h>

/1 Forward decl arations.
cl ass TNet Reader;

cl ass TNet Net wor k;

cl ass TNet Node;

cl ass TNet Li nk;

cl ass TNet Factory;

/1 A subnetwork represents a subset of the instantiated network.
cl ass TNet Subnet wor k

public:

/1 Type definitions.

typedef BC_TUnboundedSet <TNet Node*, 10000U, BC_CiManaged> NodeSet;
typedef BC _TSetActivelterator<TNet Node*> NodeSet|terator;

typedef BC_TUnboundedSet <TNet Li nk*, 10000U, BC_CManaged> Li nkSet;
typedef BC _TSetActivelterator<TNetLink*> LinkSetlterator;

typedef BC_TUnboundedSet <Net Nodel d, 10000U, BC_CManaged> Nodel dSet ;
typedef BC _TSet Activelterator<Net Nodel d> Nodel dSet|terator;

typedef BC_TUnboundedSet <Net Li nkl d, 10000U, BC_CManaged> Li nkl dSet;
typedef BC _TSet Activelterator<NetLinkld> LinkldSetlterator;

/1 Construct a subnetwork with geographic filtering using the reader.
TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& networ k, TGeoFilterFuncti on&
filter = TGeoFilterNone(), TNetFactory& factory = TNetFactory());

/1 Construct a subnetwork of specified nodes and |inks using the reader.
TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& net work,

Nodel dSet & nodesRequest ed, LinkldSet& |inksRequested,

NodeSet & nodesProvi ded, LinkSet& |inksProvided,

TNet Factory& factory = TNet Factory());

/1 Return the set of nodes in the subnetwork.
NodeSet & Get Nodes() ;
const NodeSet & Get Nodes() const;

/1 Return the set of links in the subnetwork.

LA-UR-97-1580 153



Li nkSet & Get Li nks();
const LinkSet& GetLinks() const;

/1 Return the network.

TNet Net wor k& Get Net wor k() ;

const TNet Net wor k& Get Net wor k() const;
prot ect ed:

I/l Create the network nodes.
voi d CreateNodes (TNet Reader &, TNetFactory& Nodel dSet&);

/] Create the network |inks.
voi d Createlinks (TNet Reader & TNetFactoryé&, LinkldSet&, LinkldSetg&);

// Create the network accessories.
voi d CreateAccessories (TNet Reader& TNetFactory&, LinkldSet&);

I/l Create the network traffic controls.
void CreateTrafficControls (TNet Reader &, TNetFactory&, Nodel dSet&);

private:

// Do not allow subnetworks to be copi ed.
TNet Subnet wor k( const TNet Subnet wor k&) : f Networ k( ( TNet Net wor k*) NULL){}

/1 Do not allow subnetworks to be assigned.
TNet Subnet wor k& oper at or =(const TNet Subnetwork&) {return *this;}

/1 Each subnetwork is part of a network.
TNet Net wor k* const f Net work;

/1 Each subnetwork has references to the nodes it contains.
NodeSet f Nodes;

/1 Each subnetwork has references to the links it contains.
Li nkSet fLinks;

#endi f // TRANSI M5_NET_SUBNETWORK

~ e~ e — e~~~
~— e e — e~~~ —

/1
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

Subnetwork.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: Subnetwork.C v $
$Revision: 2.6 $

$Date: 1996/ 08/29 15:13:22 $
$State: Stab $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

I ncl ude TRANSI M5 header files.
ncl ude <NET/ Subnet wor k. h>
ncl ude <NET/ Networ k. h>
ncl ude <NET/ Node. h>
ncl ude <NET/Li nk. h>
ncl ude <NET/ Lane. h>
ncl ude <NET/ Pocket . h>
ncl ude <NET/ Par ki ng. h>
ncl ude <NET/ Locati on. h>
ncl ude <NET/LanelLocati on. h>
ncl ude <NET/ TrafficControl. h>
ncl ude <NET/ Unsi gnal i zedControl . h>
ncl ude <NET/Nul | Control . h>
ncl ude <NET/ Si gnal i zedControl . h>
ncl ude <NET/ Ti medControl . h>
ncl ude <NET/ Phase. h>
ncl ude <NET/ Phasi ngPl an. h>
ncl ude <NET/ Si gnal Coor di nat or. h>
ncl ude <NET/ | sol at edControl . h>
ncl ude <NET/ Reader. h>
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#i ncl ude <NET/ NodeReader . h>

#i ncl ude <NET/ Li nkReader . h>

#i ncl ude <NET/ Pocket Reader . h>

#i ncl ude <NET/ Par ki ngReader . h>

#i ncl ude <NET/ LaneConnecti vit yReader . h>

#i ncl ude <NET/ Unsi gnal i zedCont r ol Reader . h>
#i ncl ude <NET/ Si gnal i zedCont r ol Reader . h>
#i ncl ude <NET/ Ti mi ngPl anReader . h>

#i ncl ude <NET/ Phasi ngPl anReader . h>

#i ncl ude <NET/ Excepti on. h>

/1 Include C header files.
#i ncl ude <i ostream h>

/1 dobal variable for logging errors from Network subsystem
ostreant gNetLogStream = &cerr;

/1 Define the hash function for nodes.
static BC_| ndex NodeHashVal ue( TNet Node* const & node)

{
return BC_|I ndex(node->Getld());

/1 Define the hash function for I|inks.
static BC_| ndex LinkHashVal ue( TNetLi nk* const& |ink)

{
return BC_| ndex(link->Getld());

/1 Define the hash function for node ids.
static BC_|I ndex Nodel dHashVal ue(const Net Nodel d& i d)
{

return BC_| ndex(id);

/1 Define the hash function for link ids.
static BC_I ndex LinkldHashVal ue(const NetLinkl d& id)

return BC_|I ndex(id);

/1 Define the hash function for phase nunbers.
stati ¢ BC_ | ndex PhaseHashVal ue(const Net PhaseNunber & n)

return BC_| ndex(n);

/1 Construct a subnetwork with geographic filtering using the reader.
TNet Subnet wor k: : TNet Subnet wor k( TNet Reader & r eader, TNet Net wor k& net wor k,
TCeoFi |l terFunction& filter, TNetFactory& factory)
f Net wor k( &net wor k) ,
f Nodes( NodeHashVal ue) ,
f Li nks(Li nkHashVal ue)

// Build set of nodes in subnetwork.
Nodel dSet subnet Nodes( Nodel dHashVal ue) ;
TNet NodeReader nodeReader (reader);
for (nodeReader. Reset(); nodeReader. MreNodes(); nodeReader. Get Next Node())
if (filter(nodeReader. Get Geographi cPosition()))
subnet Nodes. Add( nodeReader. Getld());

/1 Build set of links in subnetwork and adjust set of nodes to include any

/1 nodes associated with links that cross the subnetwork boundary.

Li nkl dSet subnet Li nks( Li nkl dHashVal ue) ;

Nodel dSet ext raNodes( Nodel dHashVal ue) ;

TNet Li nkReader | i nkReader (reader);

for (linkReader.Reset(); |inkReader.MreLinks(); |inkReader. GetNextLink()) {
const NetLinkld id = linkReader. Getld();
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/1

Net Nodel d i dA, idB;
| i nkReader . Get Nodel ds(i dA, idB);
const bool includesA = subnet Nodes. | sMenber (i dA);
const bool includesB = subnet Nodes. | sMenber (i dB);
if (includesA || includesB) {
subnet Li nks. Add(i d);
if (!includesA)
ext raNodes. Add(i dA);
if (!includesB)
ext raNodes. Add(i dB);

}
}
/1 Add the extra nodes to the subnetwork.
for (NodeldSetlterator i(extraNodes); !i.lsDone(); i.Next())

subnet Nodes. Add(*i . Currentlten());

/1 Construct nodes
Creat eNodes (reader, factory, subnetNodes);

/1 Construct |inks
Li nkl dSet newLi nks(Li nkl dHashVal ue) ;
CreatelLinks (reader, factory, subnetlLinks, new.inks);

/1 Construct accessories
Creat eAccessories (reader, factory, new.inks);

/1 Construct traffic controls
CreateTrafficControls (reader, factory, extraNodes);

Construct a subnetwork of specified nodes and |inks using the reader.

/1 nodesRequested and |inksRequested are the desired sets of nodes and
/1 links in the subnetwork. nodesRequested and/or |inksRequested are
// filled in by the caller; either may be enpty, but not both.

/1 nodesProvided and |inksProvided are filled in by this constructor.

/1 When nodesRequested is enpty, nodesProvided includes those nodes

/1 inplied by linksRequested. Similarly for |inksProvided.

/1 nodesProvi ded and |inksProvided do not include extra nodes and |inks
/1 that may be needed to conplete the traffic control at a node.

TNet Subnet wor k: : TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& net wor k,

Nodel dSet & request edNodes, Linkl dSet & request edLi nks,

NodeSet & provi dedNodes, LinkSet& provi dedLi nks, TNet Factory& factory)
f Net wor k( &net wor k) ,
f Nodes( NodeHashVal ue) ,
f Li nks(Li nkHashVal ue)

// Build set of nodes in subnetwork.

Nodel dSet subnet Nodes( Nodel dHashVal ue) ;

subnet Nodes = request edNodes;

const bool enptyNodes = request edNodes. | sEnpty();

/1 Build set of links in subnetwork.
Li nkl dSet subnet Li nks(Li nkl dHashVal ue) ;
subnet Li nks = request edLi nks;
const bool emptyLinks = requestedLi nks. | sEnpty();
if (enptyNodes && enptylLinks)
throw TNet Exception ("Requested nodes and requested |inks may not
"both be enpty.");

TNet Li nkReader |i nkReader (reader);
/1 Adjust set of nodes and links to include those that are inplied when the
/1 requested set is enpty.
if (enptyNodes || enptyLinks)
for (linkReader.Reset(); |inkReader. MoreLinks();
I i nkReader . Get Next Li nk()) {
const NetLinkld id = |inkReader. Getld();
Net Nodel d i dA, idB;
| i nkReader . Get Nodel ds(i dA, idB);
const bool includesA = request edNodes. | sMenber (i dA);
const bool includesB = request edNodes. | sMenber (i dB);
i f (requestedLinks.|sMenber(id) &% enptyNodes) {
subnet Nodes. Add(i dA);
subnet Nodes. Add(i dB);
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if (includesA || includesB)
i f (enptylLinks)
subnet Li nks. Add(i d);
}

/1 ldentify additional |inks and nodes needed to construct conplete
/1 traffic controls at nodes in subnet.
Nodel dSet ext raNodes( Nodel dHashVal ue) ;
Li nkl dSet extralLi nks(Li nkl dHashVal ue);
for (linkReader.Reset(); |inkReader.MreLinks(); |inkReader. GetNextLink()) {
const NetLinkld id = linkReader. Getld();
Net Nodel d i dA, idB;
| i nkReader . Get Nodel ds(i dA, idB);
const bool includesA = subnet Nodes. | sMenber (i dA);
const bool includesB = subnet Nodes. | sMenber (i dB);
const bool includesL = subnetLinks.|sMenber(id);
if (includesA || includesB) {
if (!includeslL)
extralLi nks. Add(id);
if (!includesA)
ext raNodes. Add(i dA);
if (!includesB)
ext raNodes. Add(i dB);
} else if (includesL) {
ext raNodes. Add(i dA);
ext raNodes. Add(i dB);

}

/1 Construct nodes.

subnet Nodes. Uni on( ext r aNodes) ;

Creat eNodes (reader, factory, subnetNodes);

for (NodeMaplterator i (fNetwork->GetNodes())
if (!extraNodes.|sMenber(*i.Currentlten{

; li.lsDone(); i.Next())
)
provi dedNodes. Add(*i . Current Val ue(

]

)

)i

/1 Construct |inks.

Li nkl dSet newlLi nks(Li nkl dHashVal ue) ;

subnet Li nks. Uni on( extraLi nks);

Createlinks (reader, factory, subnetlLinks, new.inks);

for (LinkMaplterator j(fNetwork->GetLinks()); !j.lsDone(); j.Next())

if (!extraLinks.|sMenber(*j.Currentlten()))
provi dedLi nks. Add(*j . Current Val ue());

/1 Construct accessories.
Creat eAccessories (reader, factory, new.inks);

/1l Construct traffic controls.
CreateTrafficControls (reader, factory, extraNodes);

/1 Create the network nodes.
voi d TNet Subnet wor k: : Cr eat eNodes( TNet Reader & reader, TNet Factory& factory,
Nodel dSet & subnet Nodes)

{
/1 CGet network data structures.
TNet Net wor k: : NodeMap& nodes = f Net wor k- >CGet Nodes() ;
TNet Net wor k: : Li nkMap& |i nks = f Network->Get Li nks();
/1 Construct nodes.
TNet NodeReader nodeReader (reader);
for (nodeReader. Reset(); nodeReader.MreNodes(); nodeReader. Get Next Node()) {
const NetNodeld id = nodeReader. Getld();
i f (subnet Nodes. |sMenber(id)) {
i f (nodes.|sBound(id))
f Nodes. Add( *nodes. Val ueX (id));
el se {
TNet Node* const node = factory. NewNode( nodeReader) ;
nodes. Bi nd(i d, node);
f Nodes. Add( node) ;
}
}
}
}

LA-UR-97-1580 157



I/l Create the network |inks.
voi d TNet Subnet wor k: : Creat eLi nks ( TNet Reader & reader, TNetFactory& factory,
Li nkl dSet & subnet Li nks, Linkl dSet & newLi nks)

{
/1 Cet network data structures.
TNet Net wor k: : NodeMap& nodes = f Net wor k- >Get Nodes() ;
TNet Net wor k: : Li nkMap& | i nks = f Network->Cet Li nks();
/1 Construct |inks.
TNet Li nkReader | i nkReader (reader);
for (linkReader.Reset(); |inkReader.MreLinks(); |inkReader. GetNextLink()) {
const NetLinkld id = |inkReader. Getld();
i f (subnetLinks.|sMenber(id)) {
if (links.|sBound(id))
f Li nks. Add(*1 i nks. Val ueO (id));
el se {
newLi nks. Add(i d);
TNet Li nk* const |ink = factory. NewLi nk(|i nkReader);
Net Nodel d i dA, idB;
| i nkReader . Get Nodel ds(i dA, idB);
TNet Node* const nodeA = *nodes. Val uef (i dA);
TNet Node* const nodeB = *nodes. Val ue (i dB);
I'i nk->Set Nodes(nodeA, nodeB);
nodeA- >AddLi nk( i nk);
nodeB- >AddLi nk( i nk);
l'inks. Bind(id, |ink);
f Li nks. Add(Ii nk);
}
}
}
}

/1 Create the network accessories.

voi d TNet Subnet wor k: : Creat eAccessori es (TNet Reader & reader, TNetFactory&
factory, LinkldSet& newLi nks)

{

/1 Get network data structures.

TNet Net wor k: : NodeMap& nodes = f Networ k- >Get Nodes() ;

TNet Net wor k: : Li nkMap& |i nks = f Networ k->Cet Li nks();

TNet Net wor k: : Par ki ngMap& par ki ngs = f Net wor k- >Get Par ki ngs() ;

/1 Construct pocket accessori es.
TNet Pocket Reader pocket Reader (reader);
for (pocketReader. Reset(); pocket Reader. MoreAccessories();
pocket Reader . Get Next Accessory()) {
Net Li nkld |inkld;
Net Nodel d nodel d;
REAL of fset;
pocket Reader . Get Locati on(linkld, nodeld, offset);
i f (newLinks.|sMenber(linkld))
TNet Li nk* const link = *links.Val ueX (linkld);
TNet Node* const node = *nodes. Val uek (nodel d);
TNet Li nk: : LaneCol | ection& | anes = |ink->CGet LanesTowar ds(*node,
TRUE) ;
TNet Lane *const | ane = | anes[ pocket Reader. Get LaneNunber () - 1];
TNet Pocket * const pocket = factory. NewPocket (pocket Reader);
pocket - >Set Locat i on( TNet LaneLocat i on(*l ane, offset));
| ane- >Get Pocket s() . Append( pocket);

}

/1 Construct parking places.
TNet Par ki ngReader par ki ngReader (reader);
for (parkingReader. Reset(); parki ngReader. MoreAccessories();
par ki ngReader . Get Next Accessory()) {
Net Li nkld |inkld;
Net Nodel d nodel d;
REAL of fset;
par ki ngReader . Get Locati on(linkld, nodeld, offset);
i f (newLinks.|sMenber(linkld)) {
TNet Li nk* const link = *links. Val ueO (linkld);
TNet Node* const node = *nodes. Val ue (nodel d);
TNet Par ki ng* const parking = factory. NewPar ki ng( par ki ngReader) ;
par ki ng- >Set Locat i on( TNet Locati on(*link, *node, offset));
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11

|'i nk->Get Accessori es(). Append( par ki ng) ;
par ki ngs. Bi nd( par ki ng->Get 1d(), parking);

Create the network traffic controls.

voi d TNet Subnetwork: : CreateTrafficControls (TNet Reader & reader, TNetFactory&

{

factory, Nodel dSet & extraNodes)

/1 CGet network data structures.
TNet Net wor k: : NodeMap& nodes = f Net wor k- >Get Nodes() ;
TNet Net wor k: : Li nkMap& | i nks = f Network->Cet Li nks();

//  Read and construct unsignalized traffic controls.
TNet Unsi gnal i zedCont r ol Reader unsi gReader (reader);

for (unsigReader. Reset(); unsigReader. MreNodes(); unsigReader. Get Next Node())
{

const Net Nodeld id = unsi gReader. Get Node() ;
TNet Unsi gnal i zedControl * u;
i f (nodes.|sBound(id) && & *nodes.Val ueO (id))->CGetTrafficControl () ==
NULL && !extraNodes. |sMenber(id)) {
u = factory. NewUnsi gnal i zedControl (unsi gReader, *f Network);
u- >Set Vehi cl eCont rol (unsi gReader, *f Network);
} else if (nodes.|sBound(id) & (u = (TNet UnsignalizedControl *)
&(*nodes. Val ueOr (id))->Get TrafficControl ()) != NULL &&
I extraNodes. | sMenber (i d))
u- >Set Vehi cl eCont rol (unsi gReader, *f NetworKk);
}

//  Read and construct signalized traffic controls.
TNet Net wor k: : Si gnal Coor di nat or Map& coordi nators =
f Net wor k- >Get Si gnal Coordi nators();
TNet Si gnal i zedCont r ol Reader si gReader (reader);
TNet Ti mi ngPl anReader ti m ngReader (reader);
TNet Phasi ngPl anReader phasi ngReader (reader);
TNet Si gnal Coor di nat or : : PhaseNunber Map next Phases( PhaseHashVal ue) ;
BC_TUnboundedMap<Net PhaseNunber, TNet Phase*, 2U, BC_CManaged>
phaseMap( PhaseHashVal ue) ;
for (sigReader.Reset(); sigReader.MreNodes(); sigReader. Get NextNode()) {
const Net Nodeld id = sigReader. Get Node();
TNet Si gnal i zedControl * s;
TNet Si gnal Coordi nator* c;
i f (nodes.|sBound(id) &% & *nodes.Val ueO (id))->CGetTrafficControl () ==
NULL && !extraNodes.|sMenber(id)) {
string type = sigReader. Get Type();
if (type == "T")
s = factory. NewTi medControl (si gReader, *fNetwork);
else if (type == "A")
*gNet LogSt ream << "Actuated controls are not currently "
"supported. Creating tinmed control." << endl;
s = factory. NewTi mredControl (si gReader, *fNetwork);
} else
t hrow TNet Not Found ("Invalid signal type.");

// only isolated controls are currently supported.

c = factory. Newl sol atedControl (id);

coordi nators. Bi nd(c->Cet1d(), (TNetSignal Coordinator*)c);
c->Set Control ler(*s);

s->Set Phasi ngPl anOf f set (si gReader. Get Of fset () );

next Phases. O ear () ;

TNet Phasi ngPl an& pl an = c¢->Cr eat ePhasi ngPl an(i d,

si gReader. Get Pl an(), tim ngReader, phasi ngReader, *fNetwork,

next Phases);
s- >Set Phasi ngPl an(pl an) ;

/1 create phases according to phasing plan.
phaseMap. d ear () ;
for (TNetPhasi ngPl an: : PhaseDescri pti onCol | ecti onlterator
i 1(pl an. Get PhaseDescriptions()); 'il.1sDone(); il.Next()) {
TNet Phase& phase = s->CreatePhase(**il.Currentlten());
phaseMap. Bind ((*i1l.Currentlten())->Cet PhaseNunber (), &phase);

/1 bind next phases according to nmap
for (TNetSignalizedControl::PhaseColl ectionlterator
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i 2(s->Cet Phases()); !'i2.1sDone(); i2.Next())
for (BC_TCol | ectionActi velterator<Net PhaseNunber >
i 3(*(next Phases. Val ueOf ((*i 2. Currentlten())
- >Cet PhaseDescri ption(). Get PhaseNurber ())))
1i3.1sDone(); i3.Next())
(*i2.Currentlten())->Set Next Phase(**( phaseMap
.ValueOr (*i 3. Currentlten())));
} else if (nodes.|sBound(id) &%
&(*nodes. Val ueOr (id))->Get TrafficControl () !'= NULL &&
ext raNodes. | sMenber (i d))
*gNet LogStream << "Warning: A second traffic control for node "
<< id << " was not created." << endl;

1

}

/1l Construct null controls for nodes without traffic controls.
for (TNet Network:: NodeMaplterator it(nodes); !it.lsDone(); it.Next())
if (& *it.CurrentValue())->GetTrafficControl () == NULL)

{
if (!extraNodes.|sMenber(*it.Currentlten()))
*gNet LogStream << "Warning: Node " << *it.Currentlten() <<
" has no traffic control. Assigning null control." <<
endl ;
factory. NewNul | Control (**it.CurrentValue());
}
//  Fill in lane connectivity in traffic controls.

TNet LaneConnecti vi t yReader connReader (reader);
for (connReader. Reset(); connReader.MreNodes(); connReader. Get Next Node()) {
const Net Nodeld id = connReader. Get Node();
TNet Traf fi cControl * c;
i f (nodes.|sBound(id) && (c=&( *nodes. ValueO (id))->CGetTrafficControl())
I'= NULL && !extraNodes. |sMenber(id))
c->Set Connectivity(connReader, *fNetwork);

/'l Return the set of nodes in the subnetwork.
TNet Subnet wor k: : NodeSet & TNet Subnet wor k: : Get Nodes()
{

}
const TNet Subnet wor k: : NodeSet & TNet Subnet wor k: : Get Nodes() const
{

return f Nodes;

return fNodes;

/1 Return the set of links in the subnetwork.
TNet Subnet wor k: : Li nkSet & TNet Subnet wor k: : Get Li nks()

{

}
const TNet Subnet wor k: : Li nkSet & TNet Subnet wor k: : Get Li nks() const
{

return fLinks;

return fLinks;

/] Return the network.
TNet Net wor k& TNet Subnet wor k: : Get Net wor k()

return *f Net work;

}
const TNet Net wor k& TNet Subnet wor k: : Get Net wor k() const
{

return *f Network;
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KK. TNetTimedControl Class

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —

TimedControl.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: TimedControl.h,v $
$Revision: 2.3 $

$Date: 1996/08/29 15:22:01 $
$State: Stab $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

#i fndef TRANSI MS_NET_TI MEDCONTROL
#defi ne TRANSI MS_NET_TI MEDCONTROL

Il

I ncl ude TRANSI M5 header files.

#i ncl ude "GBL/ d obal s. h"
#i ncl ude "NET/ Si gnal i zedControl . h"

/1

I ncl ude Booch Conponents header files.

#i ncl ude "BCStoreM h"
#i ncl ude "BCMvapU. h"

11

Forward decl arati ons.

cl ass TNet Node;

cl ass TNet Phase;

cl ass TNet PhaseDescri pti on;

cl ass TNet Si gnal i zedCont r ol Reader ;

/1

A timed control specifies the performance of a pre-tined signal.

class TNet Ti medCont r ol

publ i c TNet Si gnal i zedCont r ol

publi c:

/1 Type definitions.
typedef BC_TUnboundedMap<TNet Phase*, REAL, 4U, BC_CManaged> PhaseEndMap;
typedef BC_TMapActi vel t erator <TNet Phase*, REAL> PhaseEndMaplterator;

/1 Construct a tined signalized traffic control.
TNet Ti medControl ();

TNet Ti medCont r ol ( TNet Node& node) ;

TNet Ti medCont rol (const TNet Ti medControl & control);

/1 Construct a timed signalized traffic control using the reader.
TNet Ti medCont rol ( TNet Si gnal i zedCont r ol Reader & reader, TNet Net wor k& net wor k) ;

// Destroy a timed signalized traffic control.
~TNet Ti medControl ();

/1 Assign a tined control.
TNet Ti medControl & operat or=(const TNet Ti medControl & control);

/1 Return whether two tined controls are the sane.
bool operator==(const TNet Ti nredControl & control) const;
bool operator!=(const TNet Ti nedControl & control) const;

/1 Update the traffic control state according to algorithmfor fixed tine
/1 controllers.
virtual void UpdateSignalizedControl (REAL simtine);

/'l Create a phase.
virtual TNet Phase& Creat ePhase( TNet PhaseDescri ption& description);

private:

/1 Cycle length.
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REAL f Cycl eLengt h;

/1 Tinmes at which each phase ends.
PhaseEndMap f PhaseEnd;

}s
#endi f // TRANSI MS_NET_TI MEDCONTROL

2. TimedControl.C

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: TimedControl.C v $
$Revision: 2.3 $

$Date: 1996/ 09/ 20 22:07:56 $
$State: Stab $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

~ e~~~ e~~~ —
~ e~ e~ — e~~~ —

/1 Include TRANSI M5 header files.

#i ncl ude "NET/ Si gnal i zedControl . h"

#i ncl ude "NET/ Net wor k. h"

#i ncl ude "NET/ Ti nedControl . h"

#i ncl ude "NET/ Phase. h"

#i ncl ude "NET/ Phasi ngPl an. h"

#i ncl ude "NET/ Exception. h"

#i ncl ude "NET/ Si gnal i zedCont r ol Reader . h"

/1 Include C header files.
#i ncl ude <nmath. h>
#i ncl ude <float. h>

/1 Define the hash function for phases.
static BC_ | ndex PhaseHashVal ue( TNet Phase* const & p)

return ((int)p & 0xf0) >> 4;

// Construct a tinmed signalized traffic control.
TNet Ti medControl : : TNet Ti mredControl ()

TNet Si gnal i zedControl (),

f Cycl eLengt h( 0. 0),

f PhaseEnd()

f PhaseEnd. Set HashFunct i on( PhaseHashVal ue) ;
}

TNet Ti medControl : : TNet Ti medCont r ol ( TNet Node& node)
TNet Si gnal i zedCont r ol ( node),
f Cycl eLengt h( 0. 0),
f PhaseEnd()

f PhaseEnd. Set HashFunct i on( PhaseHashVal ue) ;
}

TNet Ti medControl : : TNet Ti medCont r ol (const TNet Ti nedControl & c)
: TNet Si gnal i zedControl (c),
f PhaseEnd()

{
f PhaseEnd. Set HashFunct i on( PhaseHashVal ue) ;
fCycl eLength = c.fCycl eLength;
f PhaseEnd = c. f PhaseEnd;

}

/1 Construct a timed signalized traffic control using the reader.
TNet Ti medControl : : TNet Ti mredCont r ol ( TNet Si gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)
TNet Si gnal i zedControl (**net wor k. Get Nodes() . Val uef (reader. Get Node())),
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f Cycl eLengt h(0.0),
f PhaseEnd()

f PhaseEnd. Set HashFunct i on( PhaseHashVal ue) ;

// Destroy a timed signalized traffic control.
TNet Ti medControl : : ~TNet Ti mredControl ()

{

}

/1 Assign a tined control.
TNet Ti medControl & TNet Ti medControl : : oper at or =(const TNet Ti redControl & c)

if (this == &c)
return *this;
TNet Si gnal i zedControl : : operator=(c);
fCycl eLength = c. fCycl eLengt h;
f PhaseEnd = c. f PhaseEnd;
return *this;

/1 Return whether timed controls are the sane.
bool TNet Ti nedControl : : oper at or ==(const TNet Ti nredControl & c) const

{

}
bool TNet Ti nedControl :: operator!=(const TNetTi medControl & c) const

return (this == &c);

return ! (this == &c);

/1 Update the traffic control state according to algorithmfor fixed tine
/1 controllers.
voi d TNet Ti medControl : : Updat eSi gnal i zedControl (REAL simtine)
{
TNet Phase* current_phase;
REAL current_val ue = 1000000. ; /1 any nunmber > max. cycle length
REAL of fset = Get Phasi ngPl anOffset();
of fset = fnod (offset, fCyclelLength);
REAL t = frod (simtinme + fCyclelLength - offset, fCyclelLength);
if (t < FLT_EPSILON) t = fCycl eLength;
for (PhaseEndMaplterator iter(fPhaseEnd);
liter.lsDone(); iter.Next())
if (*iter.CurrentValue() < current_value && t <=
*iter.CurrentValue()) {
current_phase = *iter.Currentlten();
current _value = *iter. CurrentVal ue();

}
if (*current_phase != GetPhase())
Set Phase (*current_phase);

TNet Phase: : El nterval current_intv;
TNet PhaseDescri pti on& desc = current _phase->Get PhaseDescription ();
REAL phase_| ength = desc. Get G eenLength() + desc. Get Yel | owLength() +
desc. Get RedLengt h();
t =t + phase_length - current_val ue;
if (t <= desc. Get GeenLength())
current _intv = TNet Phase: : kG een;
else if (t <= desc. Get G eenLength() + desc. Get Yel |l omLengt h())
current _intv = TNet Phase: : kYel | ow;
else if (t <= phase_l ength)
current _intv = TNet Phase: : kRed;
el se
throw TNet Exception("Error in interval determination.");
if (current_intv != current_phase->GetlInterval ())
current_phase->SetlInterval (current_intv);

/1l Create a phase.
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TNet Phase& TNet Ti medControl : : Cr eat ePhase( TNet PhaseDescri pti on& d)

TNet Phase* p = new TNet Phase(d);

Get Phases() . Append(p);

REAL phase_l ength = d. Get G eenLength() + d. GetYell owLength() +
d. Get RedLengt h();

f PhaseEnd. Bind (p, fCyclelLength+phase_| ength);

f Cycl eLength += phase_| engt h;

return *p;

LL. TNetTimingPlanReader Class

1. TimingPlanReader.h

Proj ect: TRANSI M5

Subsyst em Network

$RCSfile: TimngPl anReader.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwo $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e~ — e~~~ —
~ e~~~ e~~~ —

#i f ndef TRANSI MS_NET_TI MEREADER
#defi ne TRANSI MS_NET_TI MEREADER

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

#i ncl ude <DBS/ Accessor. h>

#i ncl ude <NET/1d. h>

/1 Forward decl arations.
cl ass TNet Reader;

/1 This reader reads timng plan values fromthe database.
cl ass TNet Ti m ngPl anReader
publi c:

/1 Construct a timng plan reader for a given network.
TNet Ti mi ngPl anReader ( TNet Reader & r eader) ;

// Construct a copy of the given timng plan reader.
/1 TNet Ti mi ngPl anReader (const TNet Ti mi ngPl anReader & r eader) ;

/1 Make the reader a copy of the given timng plan reader.
/1  TNet Ti m ngPl anReader & oper at or =(const TNet Ti m ngPl anReader & r eader);

// Reset the iteration over the table.
voi d Reset();

/1 Get the next plan in the table.
voi d Get Next Pl an();

/1 Return whether there are any nore plans in the table.
bool MorePl ans();

/1 Return the timng plan id.
Net Pl anl d Get Pl an() const;

/!  Return the phase nunber.
Net PhaseNunber Get Phase() const;

/1 Return the phase nunbers of the next phases.
string Get Next Phases() const;

/1 Return the minimumlength of green interval.
REAL Get G eenM n() const;
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/1 Return the maximum|ength of green interval.

REAL Get G eenMax() const;

/!l Return the length of
REAL Cet GreenExt () const;

/1 Return the length of
REAL Get Yel | ow() const;

/1 Return the length of
REAL Get RedC ear () const;

i vat e:

// Each timng plan has
TDbAccessor fAccessor;

green interval extension.

yellow interval .

red clearance interval.

a dat abase tabl e accessor.

/1 Each record has a timng plan ID.
const TDbField fPlanField;

// Each timng plan has
const TDbFi el d f PhaseFi el

/1 Each phase has one or

phase nunbers.
d;

nore next phases.

const TDbFi el d f Next phasesFi el d;

/1 Each phase has a mni

mum gr een | engt h.

const TDbField fG eenm nFiel d;

/1 Each phase has a maxi

mum green | engt h.

const TDbFi el d f G eenmaxFi el d;

/1 Each phase has a green extension |ength.
const TDbFiel d f G eenextFi el d;

/1 Each phase has a yell

ow | engt h.

const TDbField fYell owField,

/1 Each phase has a red

cl earance | ength.

const TDbFiel d fRedcl earFiel d;

#endi f // TRANSI M5_NET_TI MEREADER

~ e e — e~~~
~— e e — e~~~ —

/1

TimingPlanReader.

Proj ect: TRANSI M5
Subsystem Net wor k

C

$RCSfile: TimngPl anReader.C, v $

$Revision: 2.0 $

$Dat e: 1995/08/04 19:29:51 $

$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyri ght
Al rights reserved

I ncl ude TRANSI MS header f

1995

iles.

#i ncl ude <NET/ Ti mi ngPl anReader . h>
#i ncl ude <NET/ Reader . h>

/1
TNet

Construct a timng plan r

Ti mi ngPl anReader : : TNet Ti mi ngPl anReader ( TNet Reader & r eader)

eader for a given network.

f Accessor (reader. Get Ti m ngPl anTabl e()),

f Pl anFi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d("PLAN")),

f PhaseFi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d(" PHASE") ),

f Next phasesFi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d(" NEXTPHASES") ),
f Greenmi nFi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d("GREENM N")),

f G eenmaxFi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d(" GREENVAX") ),

f Greenext Fi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d(" GREENEXT")),
fYel | owFi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d(" YELLOW)),

f Redcl ear Fi el d(reader. Get Ti mi ngPl anTabl e() . Get Fi el d(" REDCLEAR"))
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/!l Reset the iteration over the table.
voi d TNet Ti mi ngPl anReader : : Reset ()

f Accessor. GotoFirst();

/1 Cet the next plan in the table.
voi d TNet Ti mi ngPl anReader : : Get Next Pl an()

f Accessor. Got oNext () ;

/1 Return whether there are any nore plans in the table.
bool TNet Ti mi ngPl anReader : : Mor ePl ans()

return fAccessor.|sAt Record();

/1 Return the timng plan id.
Net Pl anl d TNet Ti mi ngPl anReader : : Get Pl an() const

Net Pl anl d pl an;
f Accessor. Get Fi el d(f Pl anField, plan);
return plan;

/1 Return the phase nunber.
Net PhaseNunber TNet Ti m ngPl anReader : : Get Phase() const

Net PhaseNunber phase;
f Accessor . Get Fi el d(f PhaseFi el d, phase);
return phase;

/! Return the phase nunbers of the next phases.
string TNet Ti mi ngPl anReader : : Get Next Phases() const
{

string next;

f Accessor . Get Fi el d(f Next phasesFi el d, next);

return next;

//  Return the mnimm]length of green interval.
REAL TNet Ti mi ngPl anReader : : Get G eenM n() const

REAL mi n;
f Accessor. GetFiel d(f G eenmi nField, mn);
return nin;

//  Return the maxi mum | ength of green interval.
REAL TNet Ti mi ngPl anReader : : Get G eenMax() const
{
REAL nmax;
f Accessor. Get Fi el d(f G eenmaxFi el d, nax);
return nmax;

//  Return the length of green interval extension.
REAL TNet Ti m ngPl anReader : : Get G eenExt () const

REAL ext;

f Accessor. GetFiel d(f G eenextField, ext);
return ext;
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/1 Return the length of yellow interval.
REAL TNet Ti m ngPl anReader : : Get Yel | ow() const

{
REAL yel | ow;
f Accessor. Get Fiel d(fYell owField, yellow);
return yell ow

}

/1 Return the length of red clearance interval.
REAL TNet Ti mi ngPl anReader : : Get RedCl ear () const
{
REAL red;
f Accessor. Get Fi el d(f Redcl earField, red);
return red,

MM. TNetTrafficControl Class

1. TrafficControl.h

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TrafficControl.h,v $
$Revision: 2.5 $

$Date: 1996/12/13 15:27:41 $
$State: Stab $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

#i f ndef TRANSI MS_NET_TRAFFI CCONTROL
#def i ne TRANSI M5_NET_TRAFFI COONTROL

/'l Include TRANSI M5 header files.
#i ncl ude "GBL/d obal s. h"

/1 1nclude Booch Conponents header files.
#i ncl ude "BCStoreM h"

#i ncl ude "BCMvapU. h"

#i ncl ude "BCCol | U. h"

/1 Include C header files.
#i ncl ude <stddef. h>

/1l Forward decl arations.

cl ass TNet Net wor k;

cl ass TNet Node;

cl ass TNet Li nk;

cl ass TNet Lane;

cl ass TNet LaneConnecti vi t yReader;

/1 Atraffic control is associated with each node. The traffic control
/1 specifies how | anes are connected across the node and the type of

/1 sign or signalized control that determ nes who has the right-of-way.
class TNet TrafficControl

public:

/1 Type definitions.

typedef BC_TUnboundedCol | ecti on<TNet Lane*, BC_CiManaged> LaneCol | ecti on;

typedef BC_TUnboundedCol | ecti on<TNet Lane*, BC_CManaged> Connect edCol | ecti on;

typedef BC _TCol | ecti onActivelterator<TNetLane*> LaneCol |l ectionlterator;

t ypedef BC_TUnboundedMap<TNet Lane*, ConnectedCol |l ection, 16U, BC_Cianaged>
Connecti vit yMap;
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typedef BC_TMapActi vel terator<TNetLane*, ConnectedCol |l ection>
ConnectivityMaplterator;

/1 Vehicle signs and signals indicate right of way for novenents.
enum ETrafficControl {kNone, kStop, kYield, kWit, kCaution, kPermtted,
kPr ot ect ed};

/1 Pedestrian signals display a wal k indicator
/1 enum EPedestrianControl { ... };

/] Construct a traffic control

TNet Traf fi cControl ();

TNet Tr af fi cControl ( TNet Node& node) ;

TNet Traf fi cControl (const TNet TrafficControl & control);

/1 Destroy a traffic control.
virtual ~TNetTrafficControl ();

/1 Return the lanes on next link to which transition from specified | ane on

/1 this link can be made. Return an enpty collection if transition is not

/1 possible.

virtual void Al owedMvenents (LaneCollection& | anes, const TNetLi nk&
fromink, const TNetLane& froml ane, const TNetLink& tolink);

/1 Return the lanes on this link fromwhich transition to specified | ane on

/1 next link can be made. Return an enpty collection if transition is not

/1 possible.

virtual void Al owedMvenents (LaneCollection& | anes, const TNetLi nk&
fromink, const TNetLink& tolink, const TNetLane& tol ane);

/1 Return the | anes ordered from nedian that nay be used to transition

/1 fromcurrent link to next l|ink.

virtual void Al owedMvenents (LaneColl ection& | anes, const TNetLi nk&
fromink, const TNetLink& tolink, bool phase = FALSE);

/1 Return the lanes that nmust be examined for interference when

/1 transitioning fromcurrent |ane to next |ane.

virtual void InterferingLanes (LaneCollection& |anes, const TNetlLane&
from ane, const TNetLane& tol ane, bool phase = FALSE);

/1 Return the vehicle control signal for the specified |ane.
virtual ETrafficControl GetVehicleControl (const TNetLane& | ane) const = O;

/1  Return the associated node.
TNet Node& Get Node();
const TNet Node& Get Node() const;

/1 Define the lane connectivity for the specified |ane.
voi d Set Connectivity(TNetLane& inl ane, TNetLane& outl ane);

/1 Define the | ane connectivity using the reader.
voi d Set Connectivity (TNetLaneConnectivityReader& reader, TNet Network&
net wor k) ;

/1 Return the | ane connectivity for the specified |ane.

TNet Traf fi cControl :: Connect edCol | ecti on& Get Connectivity(const TNetLane&
| ane) ;

const TNet TrafficControl:: ConnectedCol | ecti on& Get Connecti vity(const
TNet Lane& | ane) const;

/1 Return the | ane connectivity nmap.

TNet Traf fi cControl :: ConnectivityMap& Get Connectivity();

const TNet TrafficControl:: ConnectivityMap& Get Connectivity() const;
pr ot ect ed:

/1 Assign a traffic control.
TNet Traf fi cControl & operator=(const TNet TrafficControl & control);

private:
/1 Atraffic control contains a table that describes how | anes are
/'l connected across the node.
ConnectivityMap fLaneConnectivity;

/1 Traffic control knows its associated node
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TNet Node* f Node;

#endif // TRANSI M5_NET_TRAFFI CCONTROL

2. TrafficControl.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TrafficControl.C v $
$Revision: 2.4 $

$Date: 1996/12/13 15:27:41 $
$State: Stab $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/1 Include standard C header files
#i ncl ude <math. h>

/'l Include TRANSI M5 header files.

#i ncl ude "NET/ TrafficControl.h"

#i ncl ude " NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/ Lane. h"

#i ncl ude "NET/ Excepti on. h"

#i ncl ude "NET/ LaneConnecti vit yReader. h"

/1 Define the hash function for |anes.
static BC_I ndex LaneHashVal ue (TNetLane* const & |)

return ((int)l & O0xf0) >> 4;

/1l Construct a traffic control.

TNet TrafficControl :: TNet Traffi cControl ()
f Node( ( TNet Node*) NULL),
f LaneConnecti vi t y(LaneHashVal ue)

{

}

TNet Traf fi cControl :: TNet Traf fi cControl ( TNet Node& node)
: f Node( &node),
f LaneConnecti vi t y(LaneHashVal ue)

node. Set Traf fi cControl (this);
TNet Traf fi cControl :: TNet Traf fi cControl (const TNet TrafficControl & tc)
f LaneConnecti vi t y(LaneHashVal ue)

f LaneConnectivity = tc.fLaneConnectivity;
f Node = tc.fNode;

/! Destroy a traffic control.
TNet Traf fi cControl :: ~TNet Traffi cControl ()

}

// Assign a traffic control.
TNet Traf fi cControl & TNet Traf fi cControl :: operator=(const TNet TrafficControl & tc)

if (this == &tc)

return *this;
f LaneConnectivity = tc.fLaneConnectivity;
f Node = tc.fNode;
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return *this;

/1 Return the lanes on next link to which transition from specified | ane on
/1 this link can be made. Return an enpty collection if transition is not
/1 possible.
void TNet TrafficControl:: Al |l onedMovenent s(LaneCol | ection& tol anes, const

TNet Li nk& from i nk, const TNetLane& from ane, const TNetLi nk& tolink)
{

tol anes. d ear();
if (fromink. GetLanesTowards(*f Node, TRUE). Locati on(( TNet Lane*) & rom ane) !=
-1) |
i f (fLaneConnectivity.|sBound ((TNetLane*) & romnl ane))
Connect edCol | ection& | anes = *flLaneConnectivity. Val ueO (( TNet Lane*)
& ronm ane) ;
for (LaneCollectionlterator itto(tolink.GetLanesFron(*fNode, TRUE));
litto.lsDone(); itto.Next()) {
TNet Lane* current = *itto.Currentlten();
if (lanes.Location (current) != -1)
tol anes. Append (current);

/1 Return the lanes on this link fromwhich transition to specified | ane on

/1 next link can be nade. Return an enpty collection if transition is not

/'l possible.

void TNet TrafficControl :: Al | ownedMovenent s(LaneCol | ecti on& from anes, const
TNet Li nk& from ink, const TNetLink& tolink, const TNetlLane& tol ane)

from anes.Cear();
if (tolink.GetLanesFrom( *fNode, TRUE). Locati on(( TNet Lane*) & ol ane) != -1) {
for (LaneCollectionlterator itfron{fromnink.GetLanesTowards(*fNode,
TRUE)); 'itfromlsDone(); itfromNext()) {
TNet Lane* current = *itfromCurrentltem();
i f (fLaneConnectivity.|sBound (current)) {
Connect edCol | ection& | anes =
*f LaneConnectivity. Val ueOf (current);
if (lanes.Location((TNetLane*)&olane) !'= -1 &&
from anes. Location(current) == -1)
from anes. Append (current);

/1 Return the | anes ordered fromnedi an that may be used to transition

/1 fromcurrent link to next link, ignoring phase.

void TNet TrafficControl:: A | ownedMovenent s(LaneCol | ection& from anes, const
TNet Li nk& from i nk, const TNetLink& tolink, bool /*phase*/)

{
LaneCol | ectionlterator itto(tolink.GetlLanesFron{*fNode, TRUE));
from anes. dear();
for (LaneCollectionlterator itfron{fromink.GetLanesTowards(*fNode, TRUE));
litfromlsDone(); itfromNext()) {
TNet Lane* current = *itfromCurrentltemn();
if (fLaneConnectivity.lsBound (current)) {
Connect edCol | ection& | anes = *flLaneConnectivity. ValueX (current);
for (itto.Reset(); !itto.lsDone(); itto.Next())
if (lanes.Location (*itto.Currentlten()) !'= -1 &&
from anes. Locati on(current) == -1)
from anes. Append (current);
}
}
}

/1 Return the lanes that nust be examined for interference when transitioning
/1 fromcurrent |ane to next |ane, ignoring phase.
void TNet TrafficControl ::InterferingLanes(LaneCollection& fronl anes, const

TNet Lane& from ane, const TNetlLane& tol ane, bool /*phase*/)
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from anes.Clear();
bool found = FALSE;
i f (fLaneConnectivity.|sBound ((TNetLane*) & rom ane))
for (LaneCollectionlterator itl(*fLaneConnectivity.Val ueOX ((TNetLane*)
& romane)); !itl.lsDone(); itl.Next())
if (*itl.Currentlten() == &olane) {
found = TRUE;

br eak;
_ }
if (!found)
return; /1 no path fromfrom ane to tol ane
i f (GetVehicleControl (from ane) == TNet Traffi cControl :: kNone)
return; /1 from ane al ways has ri ght-of -way

const TNetLink *fromink = & rom ane. Get Li nk();
const TNetLink *tolink = & ol ane. Get Li nk();
TNet Node: : Li nkRi ng& | i nks = f Node->Cet Li nks();
while (links.Top() !'= froniink)

l'inks. Rotate();

/  Can rotate in either direction first, but nore efficient to rotate in
/|  shortest direction first. dir is shortest direction between fronink
/ and tolink; opsdir is longest (opposite) direction.
BC Direction dir, opsdir;
REAL angl el = from i nk->Get Angl e(*f Node) ;
if (anglel < 0.0)

anglel += 2. 0*M Pl ;
REAL angl e2 = tolink->Cet Angl e(*f Node) ;
if (angle2 < 0.0)

angl e2 += 2.0*M PI;
if (angle2 < anglel) angle2 += 2.0*M PI;
REAL angl e = angle2 - anglel;
if (angle <= 3.66) { // == 210 deg. (Use 180 deg. minimm a slightly

/1 larger angle may be nmore efficient for intersections
// that are not quite square.)

dir = BC_kReverse;

opsdir = BC _kForward;
} else {
dir = BC_kForward;
opsdir = BC kReverse;

~——

}

Connect edCol | ecti on tol anes;
Connect edCol | ection frl anes;
if (dir == BC kForward) {

/1 tolanes includes |anes |eaving on fromink

for (LaneCollectionlterator itto(links.Top()->CetLanesFron(*fNode,

TRUE)); 'itto.lsDone(); itto.Next())
tol anes. Append(*itto.Currentlten());

}
I'i nk
whi |

s.Rotate(dir);
e (links.Top() !=tolink) {
/1 tolanes includes |anes |eaving on |links between fromink and tolink
for (LaneCollectionlterator itto(links. Top()->CetLanesFron(*fNode,
TRUE)); !itto.lsDone(); itto.Next())
tol anes. Append(*itto.Currentltem());
frlanes includes |anes arriving on |inks between froniink and
tolink
r (LaneCol l ectionlterator itfr(links.Top()->GetLanesTowards(*f Node,
TRUE)); litfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentlten());
l'inks. Rotate(dir);

—_—~
o~

}
if (dir == BC kForward) {
/1 frlanes includes |anes arriving on tolink
for (LaneCollectionlterator itfr(links.Top()->CetlLanesTowards(*fNode,
TRUE)); !itfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentlten());
}

11 nclude | anes leaving tolink up to tolane in tol anes

int index = tolink->CGetLanesFron{*fNode, TRUE).Location((TNetLane*)
&t ol ane) ;

int i=0;

for (LaneCollectionlterator itto(tolink->GetLanesFron(*fNode, TRUE));
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litto.lsDone(); itto.Next()) {
if (dir == BC kForward && i < index)
tol anes. Append(*itto.Currentlten());
else if (dir == BC kReverse & & i > index)
tol anes. Append(*itto.Currentlten());
el se
; /1 do nothing
++]

’

for (LaneCollectionlterator itfl(frlanes); !itfl.lsDone(); itfl.Next()) {
TNet Lane* current = *itfl.Currentltemn();
if (fLaneConnectivity.lsBound (current))
/1 fronlanes includes frlanes having connectivity to any |ane not
/1 in tol anes
for (LaneCollectionlterator
itl(*fLaneConnectivity.ValueO (current)); !'itl.lsDone();

itl.Next())

if (tolanes.Location(*itl.Currentlten()) == -1) {
from anes. Append (current);
br eak;

}

/1 include tolane in tol anes.
t ol anes. Append( ( TNet Lane*) &t ol ane) ;
while (links.Top() != froniink)
l'i nks. Rot at e(opsdir);
I'i nks. Rot at e(opsdir);

frlanes.dear();
while (links.Top() != tolink) {
/1 new frlanes includes |anes arriving on |inks between from ink and
/1 tolink in opposite direction
for (LaneCollectionlterator itfr(links.Top()->CetLanesTowards(*fNode,
TRUE)); !'itfr.IsDone(); itfr.Next())
frlanes. Append(*itfr.Currentltem());
l'i nks. Rot at e(opsdir);

}
if (opsdir == BC kForward) {
/1 frlanes includes lanes arriving on tolink
for (LaneCollectionlterator itfr(links.Top()->CetlLanesTowards(*fNode,
TRUE)); litfr.lsDone(); itfr.Next())
frlanes. Append(*itfr.Currentltem));

}

for (LaneCollectionlterator itf2(frlanes); !itf2.1sDone(); itf2.Next()) {
TNet Lane* current = *itf2. Currentlten();
i f (fLaneConnectivity.|sBound (current))
/1 fronml anes includes frlanes having connectivity to any lane in
/1 tol anes
for (LaneCollectionlterator
itl(*fLaneConnectivity.ValueO (current)); !itl.lsDone();
itl.Next())
if (tolanes.Location (*itl.Currentlten()) != -1 &&
from anes. Location(current) == -1) {
from anes. Append (current);
br eak;

/! Return the associated node.
TNet Node& TNet Traffi cControl :: Get Node()

{

return *f Node;

const TNet Node& TNet Traffi cControl :: Get Node() const
{

}

return *f Node;

/1 Define the | ane connectivity for the specified |ane.
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void TNet Traffi cControl :: Set Connectivity(TNetLane& |1, TNetlLane& |2)

if (!fLaneConnectivity.|sBound(& 1)) {
Connect edCol | ection col;
col . Append( & 2);
f LaneConnectivity. Bind(& 1, col);
} else
f LaneConnectivity. Val ueX (& 1) - >Append( & 2) ;

/1 Define the | ane connectivity using the reader.
void TNet Traffi cControl :: Set Connecti vity( TNet LaneConnecti vi t yReader & r eader,
TNet Net wor k& net wor k)

TNet Node* node = *(network. Get Nodes(). Val ueXr (reader. Get Node()));
TNet Li nk* inlink = *(network. GetLi nks(). Val ue (reader. Get | nli nk(
TNet Li nk* outlink = *(network. CGetLinks().ValueO (reader.CGetQutlin
TNetLane* inlane = inlink->GetLanesTowards(*node, TRUE)[reader.GetInlane() —
1];
TNetLane* outlane = outlink->GetLanesFrom(*node, TRUE)[reader.GetOutlane() —
1J;

)
)

)
k()));

if (ffLaneConnectivity.IsBound(inlane)) {
ConnectedCollection col;
col.Append(outlane);
fLaneConnectivity.Bind(inlane, col);

} else
fLaneConnectivity.ValueOf(inlane)->Append(outlane);

/I Return the lane connectivity for the specified lane.
TNetTrafficControl::ConnectedCollection&
TNetTrafficControl::GetConnectivity(const TNetLane& 11)

return *fLaneConnectivity.ValueOf((TNetLane*)&I1);

const TNetTrafficControl::ConnectedCollection&
TNetTrafficControl::GetConnectivity(const TNetLane& 11) const

return *fLaneConnectivity.ValueOf((TNetLane*)&I1);

/I Return the lane Connectivity map.
TNetTrafficControl::ConnectivityMap& TNetTrafficControl::GetConnectivity()

return fLaneConnectivity;

const TNetTrafficControl::ConnectivityMap& TNetTrafficControl::GetConnectivity()
const

return fLaneConnectivity;

NN. TNetUnsignalizedControl Class

1. UnsignalizedControl.h

/I Project: TRANSIMS

/I Subsystem: Network

/I $RCSfile: UnsignalizedControl.h,v $
/I $Revision: 2.2 $

/I $Date: 1996/11/08 18:28:56 $

/I $State: Stab $

/I $Author: bwb $

/I U.S. Government Copyright 1995

/I All rights reserved

#ifndef TRANSIMS_NET_UNSIGNALIZEDCONTROL
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#def i ne TRANSI MS_NET_UNSI GNALI ZEDCONTROL

Il

I ncl ude TRANSI M5 header files.

#i ncl ude "GBL/ d obal s. h"
#i ncl ude "NET/ TrafficControl.h"

/1

I ncl ude Booch Conponents header files.

#i ncl ude "BCSt oreM h"
#i ncl ude "BCMvapU. h"

Il

Forward decl arati ons.

cl ass TNet Net wor k;

cl ass TNet Node;

cl ass TNet Li nk;

cl ass TNet Lane;

cl ass TNet Unsi gnal i zedCont r ol Reader;

Il

An unsignalized control specifies the sign control at a node.

cl ass TNet Unsi gnal i zedContr ol

}s

public TNet TrafficControl

public:

/1 Type definitions.

typedef BC_TUnboundedMap<TNet Li nk*, TNet TrafficControl::ETrafficControl, 4U,
BC_CManaged> Si gnMap;

typedef BC_TMapActi vel t erat or <TNet Li nk*,
TNet TrafficControl :: ETrafficControl > Si gnMaplterator;

// Construct an unsignalized traffic control.

TNet Unsi gnal i zedControl ();

TNet Unsi gnal i zedCont r ol ( TNet Node& node) ;

TNet Unsi gnal i zedControl (const TNet Unsi gnal i zedControl & control);

/1 Construct an unsignalized traffic control using the reader.
TNet Unsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader & reader, TNet Net wor k&
net wor k) ;

/1 Destroy an unsignalized traffic control.
~TNet Unsi gnal i zedControl ();

/1 Assign an unsignalized traffic control.
TNet Unsi gnal i zedControl & operat or=(const TNet Unsi gnal i zedControl &
control);

/1  Return whether two unsignalized controls are the sane.
bool operator==(const TNet Unsi gnal i zedControl & control) const;
bool operator!=(const TNet UnsignalizedControl & control) const;

/1 Return the vehicle control signal for the specified |ane.
TNet TrafficControl :: ETraffi cControl GetVehicl eControl (const TNetLane& | ane)
const;

/1 Define the vehicle control sign.
voi d Set Vehi cl eControl (TNet Li nk& |ink, TNetTrafficControl::ETrafficControl);

/1 Define the vehicle control sign using the reader.
voi d Set Vehi cl eCont rol (TNet Unsi gnal i zedCont r ol Reader & reader, TNet Net wor k&
net wor k) ;

private:

/1 Sonme type of sign control is associated with each link attached to an

/1 unsignalized intersection. Exanple values are stop, yield, and no control

/1 on this link.
Si gnMap f Signs;

#endi f // TRANSI M5_NET_UNSI GNALI ZEDCONTROL
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2. UnsignalizedControl.C

Proj ect: TRANSI M5

Subsyst em Network

$RCSfil e: UnsignalizedControl.C v $
$Revision: 2.2 $

$Date: 1996/ 11/08 18:28:56 $
$State: Stab $

$Author: bwo $

U.S. Governnent Copyright 1995

Al rights reserved

~ e~ e~ — e~~~ —
~ e~ — e~~~ ——

/1 Include TRANSI M5 header files.

#i ncl ude "NET/ Unsi gnal i zedControl . h"

#i ncl ude "NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/Lane. h"

#include "NET/1d. h"

#i ncl ude "NET/ Excepti on. h"

#i ncl ude "NET/ Unsi gnal i zedCont r ol Reader . h"

/1 Define the hash function for I|inks.
static BC_I ndex LinkHashVal ue( TNet Li nk* const & I)

return ((int)l & O0xf0) >> 4;

/1 Construct an unsignalized traffic control.
TNet Unsi gnal i zedControl : : TNet Unsi gnal i zedControl ()
TNet Traf fi cControl (),
f Signs()

f Si gns. Set HashFuncti on( Li nkHashVal ue) ;
TNet Unsi gnal i zedControl :: TNet Unsi gnal i zedCont r ol ( TNet Node& node)
: TNet TrafficControl (node),
fSigns()

f Si gns. Set HashFuncti on(Li nkHashVal ue) ;
}

TNet Unsi gnal i zedControl : : TNet Unsi gnal i zedCont rol (const TNet Unsi gnal i zedContr ol &

u)
TNet Traf fi cControl (u),

fSigns()

{
f Si gns. Set HashFuncti on(Li nkHashVal ue) ;
fSigns = u.fSigns;

}

/1 Construct an unsignalized traffic control using the reader.
TNet Unsi gnal i zedControl :: TNet Unsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader &
reader, TNet Networ k& net wor k)
TNet Traf fi cControl (**networ k. Get Nodes() . Val ueCk (r eader . Get Node())),
f Si gns()

f Si gns. Set HashFuncti on( Li nkHashVal ue) ;

/1 Destroy an unsignalized traffic control.

TNet Unsi gnal i zedControl : : ~TNet Unsi gnal i zedControl ()
{

}

/1 Assign an unsignalized traffic control.

TNet Unsi gnal i zedControl & TNet Unsi gnal i zedContr ol : : oper at or =( const
TNet Unsi gnal i zedControl & u)

{
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if (this == &u)
return *this;
TNet Traffi cControl :: operator=(u);
fSigns = u.fSigns;
return *this;

/1 Return whether two unsignalized controls are the sane.
bool TNet Unsi gnal i zedControl : : operat or ==(const TNet Unsi gnal i zedControl & u) const

return (this == &u);
bool TNet Unsi gnal i zedControl :: operator!=(const TNet Unsi gnal i zedControl & u) const
{
}

return ! (this == &u);

/1 Return the vehicle control signal for the specified |ane.
TNet TrafficControl :: ETrafficControl

TNet Unsi gnal i zedControl : : Get Vehi cl eControl (const TNetLane& | ane) const
{

return *fSigns. Val ueO (( TNet Li nk*) & ane. Get Li nk());

/1 Define the vehicle control sign.
voi d TNet Unsi gnal i zedControl :: Set Vehi cl eControl (TNet Li nk& i nk,
TNet TrafficControl :: ETraffi cControl sign)

fSi gns. Bind(& ink, sign);

/1 Define the vehicle control sign using the reader.
voi d TNet Unsi gnal i zedControl : : Set Vehi cl eCont r ol ( TNet Unsi gnal i zedCont r ol Reader &
reader, TNet Networ k& net wor k)

{
TNet Net wor k: : Li nkMap& |i nks = network. Get Li nks();
Net Li nkld inlink = reader.Getlnlink();
string s = reader. GetSign();
if (s =="S" & links.|sBound(inlink))
fSigns.Bind (*links.ValueO(inlink), TNetTrafficControl::kStop);
else if (s =="Y" && links.|sBound(inlink))
fSigns.Bind (*links.ValueO (inlink), TNetTrafficControl::kYield);
else if (s == "N' && links.|sBound(inlink))
fSigns.Bind (*links.ValueO (inlink), TNetTrafficControl::kNone);
el se
throw TNet Not Found ("The link is not in the network or the sign type is"
" invalid.");
}

OO. TNetUnsignalizedControlReader Class

1. UnsignalizedControlReader.h

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: UnsignalizedControl Reader.h,v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $

//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995

/1 Al rights reserved

#i f ndef TRANSI M5_NET_UNSI GREADER
#def i ne TRANSI M5_NET_UNSI GREADER

/'l Include TRANSI M5 header files.
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#i ncl ude <GBL/d obal s. h>
#i ncl ude <DBS/ Accessor. h>
#i ncl ude <NET/1d. h>

/1 Forward decl arations.
cl ass TNet Reader;

/1 This reader reads unsignalized control values fromthe database.
cl ass TNet Unsi gnal i zedCont r ol Reader
publi c:

/1 Construct an unsignalized control reader for a given network.
TNet Unsi gnal i zedCont r ol Reader ( TNet Reader & r eader) ;

// Construct a copy of the given unsignalized control reader.
/1 TNet Unsi gnal i zedCont r ol Reader (const TNet Unsi gnal i zedCont r ol Reader & r eader) ;

/1 Make the reader a copy of the given unsignalized control reader.
TNet Unsi gnal i zedCont r ol Reader & oper at or =( const
TNet Unsi gnal i zedCont r ol Reader & reader) ;

~—
~—

/! Reset the iteration over the table.
voi d Reset();

/1 Get the next node in the table.
voi d Get Next Node();

/1 Return whether there are any nore nodes in the table.
bool MoreNodes();

// Return the id for the current node.
Net Nodel d Get Node() const;

/1 Return the id for incomng |ink.
Net Li nkld GetlInlink() const;

/1 Return the sign control indication on incomng |ink.
string GetSign() const;

private:

/1 Each unsignalized control reader has a database table accessor.
TDbAccessor fAccessor;

/1 Each record has a node field.
const TDbFi el d f NodeFi el d;

/1 Each record has an incomng link field.
const TDbField flnlinkField;

/1 Each record has a sign control field.
const TDbField fSignField;

#endif // TRANSI M5_NET_UNS| GREADER

2. UnsignalizedControlReader.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1 $RCSfile: UnsignalizedControl Reader.C v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $

//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995

/1 Al rights reserved

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Unsi gnal i zedCont r ol Reader . h>
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#i ncl ude <NET/ Reader. h>

/1 Construct an unsignalized control reader for a given network.
TNet Unsi gnal i zedCont r ol Reader: : TNet Unsi gnal i zedCont r ol Reader ( TNet Reader & r eader)

f Accessor (reader. Get Unsi gnal i zedControl Tabl e()),

f NodeFi el d(reader. Get Unsi gnal i zedControl Tabl e(). Get Fi el d("NCDE")),
flInlinkField(reader. CGetUnsignalizedControl Tabl e(). GetField("INLINK")),
f Si gnFi el d(reader. Get Unsi gnal i zedControl Tabl e(). GetFiel d("SIGN"))

/'l Reset the iteration over the table.
voi d TNet Unsi gnal i zedCont r ol Reader: : Reset ()

f Accessor. GotoFirst();

/Il Get the next node in the table.
voi d TNet Unsi gnal i zedCont r ol Reader : : Get Next Node()

f Accessor. Got oNext () ;

/1 Return whether there are any nore nodes in the table.
bool TNet Unsi gnal i zedCont r ol Reader : : Mor eNodes()
{

return fAccessor.|sAt Record();

/1 Return the id for the current node.
Net Nodel d TNet Unsi gnal i zedCont r ol Reader : : Get Node() const

Net Nodel d node;
f Accessor . Get Fi el d(f NodeFi el d, node);
return node;

/1 Return the id for incomng |ink.
Net Li nkl d TNet Unsi gnal i zedCont r ol Reader: : Get I nlink() const

Net Li nkl d inlink;
f Accessor. GetField(fInlinkField, inlink);
return inlink;

/1 Return the sign control indication on incoming |ink.
string TNet Unsi gnal i zedControl Reader:: Get Si gn() const
{

string sign;

f Accessor. Get Fi el d(fSignField, sign);

return sign;

PP. Constants

1. Id.h

/1 Project: TRANSIMS

/1 Subsystem Network

/I $RCSfile: Id.h,v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved
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#i fndef TRANSI MS_NET_I D
#define TRANSI MS_NET_I D
/1 Include TRANSI M5 header files.
#i ncl ude <GBL/d obal s. h>

/1 A network node id is four bytes |ong.
t ypedef DWORD Net Nodel d;

/1 A network link id is four bytes |ong.
t ypedef DWORD Net Li nkl d;

/1 A network accessory id is four bytes |ong.
typedef DWORD Net Accessoryl d;

/1 A network | ane nunmber is one byte |ong.
typedef BYTE Net LaneNunber;

/1 A network plan id is one byte |ong.
typedef BYTE Net Pl anl d;

/1 A network phase nunmber is four bytes |ong.
/11 SSUE(kpb): Do not use BYTE for Net PhaseNunber--causes errors in fNextPhases.
typedef DWORD Net PhaseNunber ;

/1 A network coordinator id is four bytes |ong.
typedef DWORD Net Coor di natorl d;

#endif // TRANSI M5_NET_I D

IX. APPENDIX: Test Program

This appendix contains the complete C++ source code for the network subsystem test
program. In order for the tests to run properly, the TRANSIM S database must contain the
sample network data in the Appendix.

A. Test.C

/1 Project: TRANSI M5

/1 Subsystem Network

/Il $RCSfile: Test.C,v $

I/l $Revision: 2.1 $

/1 $Date: 1996/02/14 21:33:43 $
/1 $State: Exp $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude <DBS/ Excepti on. h>

#i ncl ude <NET/ Excepti on. h>

#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>

/1 Function prototypes.
extern bool Test Reader ( TNet Net wor k&, TNet Subnet wor k* &) ;
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extern bool Test Networ k( TNet Net wor k&) ;

extern bool Test Subnetwor k( TNet Subnet wor k&) ;
extern bool Test Node( TNet Subnet wor k&) ;

extern bool TestLink(TNet Subnet wor k&) ;

extern bool TestLane(TNet Subnet wor k&) ;

extern bool TestPocket ( TNet Subnet wor k&) ;

extern bool Test Parki ng( TNet Subnet wor k&) ;

extern bool Test Geography();

extern bool TestFilterFunction();

extern bool Test TrafficControl (TNet Net wor k&) ;
extern bool Test UnsignalizedControl ( TNet Net wor k&) ;
extern bool TestNull Control ( TNet Net wor k&) ;
extern bool Test SignalizedControl (TNet Net wor k&) ;
extern bool Test Ti medControl ( TNet Net wor k&) ;
extern bool Test Si gnal Coordi nat or ( TNet Net wor k&) ;
extern bool Testl sol at edControl ( TNet Net wor k&) ;
extern bool Test Phasi ngPl an( TNet Net wor k&) ;
extern bool TestPhaseDescription(TNet Networ k&) ;
extern bool TestPhase( TNet Net wor k&) ;

/1 Main program
int main(int, char*[])

try {
bool fail = FALSE;

cout << "Network Subsystem Tests "
<< "[$Revision: 2.1 %"
<< endl;

TNet Net wor k net wor k;
TNet Subnet wor k* subnet work = NULL;

fail | = !TestReader (network, subnetwork);
fail |=!Test Network(network);

fail | = !Test Subnetwork(*subnetwork);
fail | = !Test Node(*subnetwork);

fail | = !TestLink(*subnetwork);

fail | = !TestLane(*subnetwork);

fail | = !TestPocket (*subnetwork);

fail | = !TestParking(*subnetwork);

fail | = !TestCGeography();

fail |=!TestFilterFunction();

fail |= !TestTrafficControl (network);
fail |=!TestUnsignalizedControl (network);
fail |= !TestNull Control (network);

fail |= !TestSignalizedControl (network);
fail |=!TestTi nedControl (network);

fail | = !TestPhase (network);

fail | = !TestPhasingPlan (network);

fail | = !TestPhaseDescription (network);
fail | = !TestSignal Coordi nator (network);
fail |= !Testlsol atedControl (network);

del et e subnet work;
cout << (fail 2" F'" : " No f") << "ailures occured." << endl;
} catch(const TNet Excepti on& exception) {
cout << endl;
cout << "Unexpected network subsystem exception occurred--aborting." <<
cout << F?'('“ << exception. Get Message() << ")" << endl;
} catch(const TDbExcepti on& exception) {
cout << endl;
cout << "Unexpected database subsystem exception occurred--aborting." <<
cout << e?dl << exception. Get Message() << ")" << endl;

} catch(...) {
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cout << endl;

cout << "Unexpected unknown exception occurred--aborting." << endl;

}

return O;
}
B. TestFilterFunction.C
/1 Project: TRANSIMS
/1 Subsystem Network
/1 $RCSfile: TestFilterFunction.C v $
/1 $Revision: 2.0 $
/] $Date: 1995/08/04 19:29:51 $
/1 $State: Rel $
/1 $Author: bwo $
/1 US. Governnent Copyright 1995
/1 Al rights reserved

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Fil terFunction. h>

#i ncl ude <NET/ FilterNone. h>

#i ncl ude <NET/FilterRectangl e. h>

/1 Test filter functions.
bool TestFilterFunction()
{
cout << " Filter Function C asses Tests "
<< "[$Revision: 2.0 $]"
<< endl;
bool anyFail = FALSE;
bool fail;
cout << " NET- FF-010: MNull filter.";
fail = I TGeoFilterNone()(TGeoPoint());
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
TGeoFi |l terRectangl e rectFilter(TGeoRect angl e( TGeoPoi nt (3, 2), TGeoPoi nt (1,
4)));
cout << " NET- FF- 020: Poi nt inside rectangular filter.";
fail = lrectFilter(TGeoPoint(2, 3));
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- FF-030: Point outside rectangular filter.";
fail = rectFilter(TGeoPoint(2, 5)) || rectFilter(TGeoPoint(2, -1)) ||
rectFilter(TGeoPoint (5, 3)) || rectFilter(TGeoPoint(-1, 3));
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;
}
C. TestGeography.C
/1 Project: TRANSI M5
/1 Subsystem Network
/1 $RCSfile: TestGeography.C v $
/1 $Revision: 2.0 $
/1 $Date: 1995/08/04 19:29:51 $
/Il $State: Rel $
/1 $Author: bwb $
/1 U S Covernment Copyright 1995
/1 Al rights reserved
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/1

I nclude Standard C header files.

#i ncl ude <mat h. h>

/1

I nclude Standard C++ header files.

#i ncl ude <i ostream h>

/1

I ncl ude TRANSI M5 header files.

#i ncl ude <NET/ Poi nt. h>
#i ncl ude <NET/ Rect angl e. h>

Il

Return whether two real nunbers are the sane.

static bool Equal (REAL a, REAL b)

{

11
bool

return fabs(a - b) < le-5;

Test geography cl asses.
Test Geogr aphy()

cout << " Geography C asses Tests "
<< "[$Revision: 2.0 $]"
<< endl;
bool anyFail = FALSE;
bool fail;
cout << " NET- GE- 010: Poi nt cl ass access.";
fail = TGeoPoint(1, 4).GetX() !=1 || TGeoPoint(2, 5).CetY() !=5;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- GE- 020: Point class angle calculation."”;
const REAL pi = fabs(atan2(0, -1));
fail = ! Equal (TGeoPoint (1, 2).GetAngleTo(TGeoPoint(3, 4)), pi / 4) ||

| Equal (TGeoPoi nt (-1, 5).Get Angl eTo(TGeoPoint (-2, 4)), - pi * 3/ 4)
|| !'Equal (TGeoPoi nt (2, 3).GetAngleTo(TGeoPoint(2, 1)), - pi / 2) ||
I Equal ( TGeoPoi nt (2, 3). Get Angl eTo(TGeoPoint (3, 2)), - pi / 4) ||
I Equal (TGeoPoi nt (4, 5).CGet Angl eTo(TGeoPoint(3, 6)), pi * 3/ 4);
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

TCGeoRect angl e rectangl e(TGeoPoi nt (3, 2), TCGeoPoint(1, 4));
cout << " NET- GE- 030: Rectangl e class access.";

TCGeoPoi nt cornerl, corner2;

rect angl e. Get Cor ners(corner1, corner?2);

fail = cornerl.GetX() !=1 || cornerl.CGetY() !=2 || corner2.CGetX() !=3
|| corner2.CetY() != 4;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " NET- GE- 040: Rectangl e cl ass contai nment.";
fail = !rectangl e. Contains(TGeoPoint (2, 3))

[
rect angl e. Cont ai ns(TGeoPoi nt (2, 5)) ||
rect angl e. Cont ai ns(TGeoPoint (2, -1)) |
rect angl e. Cont ai ns(TGeoPoi nt (5, 3)) ||
rectangl e. Cont ai ns(TGeoPoint (-1, 3));

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

TestlsolatedControl.C
Proj ect: TRANSI M5
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/1 Subsystem Network

/1 $RCSfile: TestlsolatedControl.C v $
/1 $Revision: 2.1 $

/] $Date: 1996/02/14 21:39:13 $

//  $State: Exp $

/1 $Author: bwb $

/1 US. Governnent Copyright 1995

/1 Al rights reserved

/'l Include standard C++ header files
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude " NET/ Net wor k. h"

#i ncl ude " NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/|sol at edControl . h"
#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Phase. h"

/1 Test isolated control class.
bool Test | sol at edControl (TNet Net wor k& net wor k)

cout << " Isolated Control Cass Tests "
<< endl ;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = net wor k. Get Nodes() ;

TNet Node* nl = *nodes. Val uef (14141);

TNet Net wor k: : Li nkMap& | i nks = network. Get Li nks();

TNet Li nk* 11 = *|inks. Val ueX (11487);

TNet Li nk* 12 = *]inks. Val ueOr (11486) ;

TNet Li nk* 13 = *|inks. Val ueX (11495);

TNet Li nk* 14 = *]inks. Val ueO (28800) ;

TNet Si gnal i zedControl *s (TNet Si gnal i zedControl *) &1->Cet Traf fi cControl ();
TNet Si gnal Coordi nator *c (TNet Si gnal Coor di nat or *) &s- >Get Coordi nator () ;

cout << " NET-1 C-010: Update signalized control to tine=130 (phase 1).";
c- >Updat eSi gnal i zedControl (130.);

//cout << "Current interval =" << s->CGetPhase().CGetlnterval () << endl;
//cout << "Traffic control on link " << [4->CGetld() << " lane 1 ="

/ << nl->CGetTrafficControl (). GetVehicleControl (*(14

/ ->Cet LanesTowar ds(*nl, TRUE)[0])) << endl;

/cout << "Traffic control on link " << [4->Getld() << " lane 3
/ << nl->CGetTrafficControl (). GetVehicleControl (*(14

/ ->Cet LanesTowar ds(*nl, TRUE)[2])) << endl;

/cout << "Traffic control on link " << |4->Getld() << " lane 6 ="
/ << nl->CGetTrafficControl (). GetVehicleControl (*(14
/
a
a

->Cet LanesTowar ds(*nl, TRUE)[5])) << endl;

= s->CGet Phase().Getlnterval () !'= 0;

| = 14->Get1d() != 28800
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[0])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowards(*nl, TRUE)[2])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[5])) != 3;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << (anyFail ? " o No f") << "ailures occurred." << endl;
return !anyFail;

-

m

TestLane.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TestLane.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $

~————
~————
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//  $State: Rel $

/1 $Author: bwb $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>

#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ Lane. h>

/1 Test |ane class.
bool Test Lane( TNet Subnet wor k& subnet wor k)

cout << " Lane O ass Tests "
<< "[$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;
TNet Net wor k: : NodeMap& nodes = subnetwor k. Get Net wor k() . Get Nodes() ;
TNet Net wor k: : Li nkMap& | i nks = subnetwor k. Get Net wor k() . Get Li nks();
TNet Node& node = **nodes. Val ueOr (8520) ;
TNet Li nk& |ink = **|inks. Val ueX (28800) ;
TNet Li nk: : LaneCol | ection& | anes = |ink. Get LanesFron(node, TRUE);
cout << " NET- LA- 010: Lane construction."”;
fail = lanes[2]->CGetLink() != link;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA-020: Starting node access.";
fail = lanes[3]->GetStartNode().Cetld() !'= 8520;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA- 030: Endi ng node access.";
fail = lanes[1]->CGet EndNode(). Getld() != 14141;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA- 040: Pocket access.";
fail = lanes[0]->CetPockets().Length() !=1 []

| anes[ 1] - >Get Pocket s().Length() !'= 0 ||

| anes[ 5] - >Get Pocket s(). Length() != 1,
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA- 050: Left adjacent |ane access.";
fail = |anes[1]->CetLeftAdjacentLane() != l|anes[O0];
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA- 060: Left adjacent |ane access failure.";
fail = lanes[0]->CetLeftAdjacentlLane() != NULL;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA-070: Ri ght adjacent |ane access.";
fail = lanes[2]->CetRi ght Adj acentLane() != lanes[3];
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LA-080: Ri ght adjacent |ane access failure.";
fail = lanes[5]->GetRi ght Adj acent Lane() != NULL;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
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cout << " NET- LA- 090: Lane nunbering.";

fail = |anes[3]->CGet Nunber ()
cout << (fail ? " [failed]"
anyFail |= fail;
cout << (anyFail ? " F"
return !anyFail;

}

F. TestLink.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TestLink.C,v $
$Revision: 2.1 $

$Dat e: 1996/ 05/ 02 19:50:38 $
$State: Rel $

$Aut hor: bwb $

~ e e — e~~~
~— e e — e~~~ —

Al rights reserved

1= 4,
[ passed] ") << endl;

No f") << "ailures occurred." << endl;

U. S. Governnent Copyright 1995

/'l Include Standard C header files.

#i ncl ude <mat h. h>

/1 Include Standard C++ header files.

#i ncl ude <i ostream h>

/'l Include TRANSI M5 header files.

#i ncl ude <NET/ Excepti on. h>
#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>
#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

/1 Return whether two real numbers are the sane.
static bool Equal (REAL a, REAL b)

return fabs(a - b) < le-5;

/1 Test link class.

bool Test Li nk( TNet Subnet wor k& subnet wor k)

cout << " Link Oass Tests "
<< "[$Revision: 2.1 $]"
<< endl ;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes
TNet Net wor k: : Li nkMap& | i nks

subnet wor k. Get Net wor k() . Get Nodes() ;
subnet wor k. Get Net wor k() . Get Li nks();

cout << " NET- LI -010: Link construction."”;

TNet Li nk& |ink = **|inks. Val ueX (12407);

fail = link.Getld() != 12407;

cout << (fail 2?2 " [failed]" " [passed]") << endl;
anyFail |= fail;

cout << " NET- LI - 020: Link node access.";

Net Nodel d i dA, idB;

TNet Node *nodeA, *nodeB;

|'i nk. Get Nodes(i dA, idB);

I'i nk. Get Nodes(nodeA, nodeB);

fail = idA!= 8521 || idB != 14136 || nodeA != *nodes. Val uek (8521) ||
nodeB ! = *nodes. Val ueOf (14136) ;

cout << (fail ? " [failed]"
anyFail |= fail;
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cout << " NET- LI - 030: Accessory access.";

fail = link.CetAccessories().Length() != 2;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI - 040: Lanes going away fromlink w o pockets."
fail = link.GetLanesFronm(*nodeA).Length() !'=2 ||
I'i nk. Get LanesFron(*nodeB) Lengt h() 1= 2;
cout << (fail ? " [failed]" [ passed] ") << endl;
anyFail |= fail;
cout << " NET- LI - 050: Lanes going away fromlink including pockets.";
fail = link.GetLanesFrom *nodeA, TRUE).Length() != 2 ||
I'i nk. Get LanesFron{*nodeB, TRUE).Length() != 3;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI - 060: Lanes going away fromlink failure.";
try {
I'i nk. Get LanesFrom( **nodes. Val ueCf (14141));
fail = TRUE
} catch(const TNet Not Found& exception) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -070: Lanes going toward |ink w o pockets.";
fail = link.GetLanesTowards(*nodeA).Length() !'= 2 ||
l'i nk. Get LanesTOV\ar ds(*nodeB) Lengt h() !'= 2;
cout << (fail ? [failed]" [ passed] ") << endl;
anyFail | = fail
cout << " NET- LI -080: Lanes going toward |ink including pockets.";
fail = link.GetLanesTowards(*nodeA, TRUE).Length() != 3 ||
I'i nk. Get LanesTOV\ar ds(*nodeB TRUE) Length() !'= 2;
cout << (fail ? [failed]" [ passed] ") << endl;
anyFail | = fail
cout << " NET- LI -090: Lanes going toward link failure.";
try {
I'i nk. Get LanesTowar ds(**nodes. Val ueOr (14141));
fail = TRUE;
} catch(const TNet Not Found& exception) {
fail = FALSE;
}
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -100: Length w o setbacks.";
fail = link.GetLength() != 1200;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -110: Length including setbacks.";
fail = link.CGetLength(TRUE) != 1175;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI - 120: Setback | engths.";
fail = link.CGetSetback(*nodeA) !'= 10 || |ink. Cet Setback(*nodeB) != 15;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -130: Setback length failure.";
try {
I'i nk. Get Set back(**nodes. Val ueCf (14141));
fail = TRUE;
} catch(const TNet Not Found& exception) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI - 140: Through |inks.";
fail = link.GetThroughLi nk(*nodeA) != 9704 || |ink. Get ThroughLi nk(*nodeB)
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1= 0;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -150: Speed limts.";
fail = link.Get SpeedLi m t Towards(*nodeA) !'= 30 ||
I'i nk. Get SpeedLi m t Towar ds(*nodeB) != 35;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -160: Link angle.";
const REAL pi = fabs(atan2(0, -1));
fail = !'Equal (link.Get Angl e(*nodeA), 0) || !Equal (link. Get Angl e(*nodeB),
pi);
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -170: Link angle failure.";
try {
I'i nk. Get Angl e(**nodes. Val ueCf (14141));
fail = TRUE
} catch(const TNet Not Found& exception) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -180: Equality operator.";
fail = !(link == TNetLink(12407)) && link == TNet Li nk(12345);
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- LI -190: Inequality operator.";
fail = link !'= TNetLink(12407) && ! (link != TNetLink(12345));
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Foo No f") << "ailures occurred." << endl;
return !anyFail;
}
G. TestNetwork.C
/1 Project: TRANSI M5
/1 Subsystem Network
I/l $RCSfile: TestNetwork.C, v $
/1 $Revision: 2.0 $
/] $Date: 1995/08/04 19:29:51 $
/Il $State: Rel $
/1 $Author: bwb $
/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Net wor k. h>

/1 Test network class.
bool Test Net wor k( TNet Net wor k& net wor k)

{
cout << " Network Class Tests "
<< "[$Revision: 2.0 $]"
<< endl;
bool anyFail = FALSE;
bool fail;
cout << " NET- NE- 010: Network node retrieval.";
TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;
fail = nodes.Extent() !'= 11 || !nodes. |sBound(8520)
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I nodes. | sBound(8521) || !nodes.|sBound(14136) ||
I nodes. | sBound( 14141) ;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- NE- 020: Network link retrieval.";
TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();
fail = links.Extent() != 10 || !links.|sBound(12384) ||
'l'inks. I sBound(12407) || !'links.|sBound(28800);
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

[

H. TestNode.C

/1 Project: TRANSIMS

/1 Subsystem Network

/1  $RCSfile: TestNode.C v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $
//  $State: Rel $

/1 $Author: bwo $

/1 US. Governnent Copyright 1995
/1 Al rights reserved

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>

#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

/1 Test node cl ass.
bool Test Node( TNet Subnet wor k& subnet wor k)

cout << " Node O ass Tests "
<< "[$Revision: 2.0 $]"
<< endl ;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = subnet wor k. Get Net wor k() . Get Nodes() ;

cout << " NET- NO- 010: Node construction.";

TNet Node& node = **nodes. Val uef (14136) ;

fail = node. Getld() != 14136;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- NO- 020: Node coordi nate access.";

fail = node. Get GeographicPosition().GetX() !'= 1.0 ||
node. Get Geogr aphi cPosition().GetY() != 0.0;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail | = fail;

cout << " NET- NO-030: Node link ring access.";

TNet Node: : Li nkRi ngl terator i (node. GetLinks());

fail = (*i.Currentlten())->Getld() != 12407;

i.Next();

fail |= (*i.Currentltem())->Cetld() != 12384;

i.Next();

fail |= (*i.Currentltem())->Cetld() != 28804;

i.Next();

fail |="!i.lsDone();

cout << (fail ? [failed]" [ passed] ") << endl;

anyFail |= fail;
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cout << " NET- NO- 040: Equal ity operator.";

fail = !(node == TNet Node(14136)) || node == TNet Node(12345);

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- NO- 050: | nequality operator.";

fail = node != TNet Node(14136) || !(node != TNet Node(12345));

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail | = fail;

cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

TestNullControl.C

Proj ect: TRANSI M5

Subsystem Network

$RCSfile: TestNull Control.C v $
$Revision: 2.1 $

$Date: 1996/02/14 21:36:42 $
$State: Exp $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

I ncl ude standard C++ header files

#i ncl ude <i ostream h>

Il

I ncl ude TRANSI M5 header files.

#i ncl ude " NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/ Nul | Control . h"
#i ncl ude "NET/ Excepti on. h"

Il

bool

-

~

~——
~——

Test null control class.

Test Nul | Cont r ol ( TNet Net wor k& net wor k)

cout << " Null Control C ass Tests "
<< endl;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;
TNet Node* n4 = *nodes. Val ueCf (14062) ;
TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();
TNet Li nk* 11 = *|inks. Val ueCf (11487);

cout << " NET- NC-010: Retrieve vehicle control for the specified lane.";
try {
n4->Cet Traf fi cControl (). Get Vehi cl eControl (*(I1->CGet LanesTowar ds(*n4,
_ TRUE)[0]));
fail = TRUE;

} catch (const TNet Undefi nedControl & excepti on)
//cout << "(" << exception.GetMessage() << ")" << endl;

fail = FALSE;
}
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

TestParking.C

Proj ect: TRANSI M5
Subsyst em Network
$RCSfile: TestParking.C v $
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/1 $Revision: 2.0 $
/1 $Date: 1995/08/04 19:29:51 $
/Il $State: Rel $
/1 $Author: bwo $
/1 US. Governnent Copyright 1995
/1 Al rights reserved
/1 Include Standard C++ header files.
#i ncl ude <i ostream h>
/'l Include TRANSI M5 header files.
#i ncl ude <NET/ Net wor k. h>
#i ncl ude <NET/ Subnet wor k. h>
#i ncl ude <NET/ Node. h>
#i ncl ude <NET/ Li nk. h>
#i ncl ude <NET/ Lane. h>
#i ncl ude <NET/ Par ki ng. h>
#i ncl ude <NET/ Locati on. h>
/1 Test parking cl ass.
bool Test Par ki ng( TNet Subnet wor k& subnet wor k)
cout << " Parking Cass Tests "
<< "[$Revision: 2.0 $]"
<< endl;
bool anyFail = FALSE;
bool fail;

TNet Net wor k: : NodeMap& nodes
TNet Net wor k: : Li nkMap& | i nks

t Nodes();
t Li nks();

pe

subnet wor k. Get Net wor k() .
subnet wor k. Get Net wor k() .

TNet Node& node = **nodes. Val uef (8521) ;
TNet Li nk& |ink = **|inks. Val ueX (12407);

TNet Par ki ng& parki ng = ( TNet Par ki ng&)

*|ink. Get Accessories()[0];

cout << " NET- PA- 010: Parki ng construction.";
fail = parking.Getld() != 1003;

cout << (fail 2?2 " [failed]" " [passed]") << endl;
anyFail |= fail;

cout << " NET- PA- 020: Type access.";

fail = parking. GetType() != TNet Accessory: : kParki ng;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " NET- PA- 030: Location access.";

const TNet Locati on& | ocation = parking. GetLocation();

fail = location.CGetLink() !=

cout << (fail ? " [failed]"

anyFail |= fail;

cout << " NET- PA- 040: Coor

fail = location. Get Geographic
| ocat i on. Get Geogr aphi

cout << (fail ? " [failed]"

anyFail |= fail;

cout << " NET- PA- 050: Styl

fail = parking.GetStyle()

cout << (fail 2?2 " [failed]"

anyFail |= fail;

cout << "

fail = parking. Get Capacity()

cout << (fail ? " [failed]"

anyFail |= fail;

cout << " NET- PA-070: Cene

fail = !'parking.lsGeneric();

cout << (fail ? " [failed]"
anyFail |= fail;

LA-UR-97-1580

link || location.GetOfsetFronnode)
[ passed] ") << endl;

dinate location.";
Position().GetX() !'= 5.0/ 6.0 ||
cPosition().GetY() != 0;

[ passed] ") << endl;

e access.";

I'= TNet Par ki ng: : kHeadl nOnSt r eet ;

" [passed]") << endl;

NET- PA- 060: Capacity access.";

1= 10;
[ passed] ") << endl;

ricity access.";

" [passed]") << endl;

1= 1000;
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/1

/11 SSUE(bwb): Not all styles of parking are tested.

cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;

TestPhase.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TestPhase.C v $
$Revision: 2.1 $

$Date: 1996/ 02/ 14 21:39:13 $
$State: Exp $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

I ncl ude standard C++ header files

#i ncl ude <i ostream h>

/1

I ncl ude TRANSI M5 header files.

#i ncl ude "NET/ Net wor k. h"

#i ncl ude " NET/ Node. h"

#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude " NET/ Phase. h"

I
bool

{

Test phase cl ass.
Test Phase( TNet Net wor k& net wor k)

cout << " Phase C ass Tests "
<< endl;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;

TNet Node* nl = *nodes. Val ueCf (14141);

TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();

TNet Li nk* 11 = *|inks. Val ueCf (11487);

TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&n1l->Get TrafficControl ();
TNet Phase& p = s->Cet Phase();

cout << " NET- PH 010: Retrieve current phase’ s phase description."”;

//cout << "Current phase’s phase description’s green interval length ="

fail = p.GetPhaseDescription().GetPhaseNunber() != 5;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PH 020: Retrieve current interval.";

//cout << "Current interval =" << p.Getlnterval () << endl;

fail = p.Getlnterval () !'= 0;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PH 030: Retrieve current phase’s next phase.";

//cout << "Current phases’s next phase = " << p.GetNext Phases().First() <<

11 endl ;

//cout << "Next phase’s green interval length ="

/1 << p. Get Next Phases(). First()->Get PhaseDescri ption(). Get G eenLength()

/1 << endl;

TNet Phase* addr = p. Get Next Phases().First();

fail = p.GetNextPhases().First()->GetPhaseDescription().GetPhaseNunber ()
1= 6;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PH 040: Update to next phase and retrieve current phase.";

s->Updat eSi gnal i zedControl (129.);

//cout << "New current phase = " << &s->CGetPhase() << endl;

//cout << "Current phase’s green interval length ="

/1 << s->Get Phase(). Get PhaseDescription(). Get G eenLength() << endl;
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fail = &s->CetPhase() != addr
|| s->GetPhase(). Get PhaseDescri ption(). Get PhaseNunber () != 6;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

TestPhaseDescription.C

Proj ect: TRANSI M5

Subsystem Network

$RCSfil e: TestPhaseDescription.C v $
$Revision: 2.1 $

$Date: 1996/02/14 21:39:13 $

$State: Exp $

$Author: bwo $

U.S. Governnent Copyright 1995

Al rights reserved

I ncl ude standard C++ header files

#i ncl ude <i ostream h>

Il

I ncl ude TRANSI M5 header files.

#i ncl ude "NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Phasi ngPl an. h"

Il

bool

Test phase description class.
Test PhaseDescri pti on( TNet Net wor k& net wor k)

cout << " Phase Description Cass Tests "
<< endl;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;
TNet Node* nl = *nodes. Val ueCf (14141);
TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();
TNet Li nk* 11 = *|inks. Val ueCf (11487);

TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&n1l->Get TrafficControl ();

TNet PhaseDescription *d = s->Get Phasi ngPl an() . Get PhaseDescriptions()[0];

cout << " NET- PD-010: Retrieve green interval length.";

//cout << "Green interval length = " << d->Get G eenLength() << endl;

fail = d->Get GeenLength() != 35;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PD- 020: Retrieve mninumgreen interval length.";

//cout << "M nimumgreen interval length = " << d->GetM nG eenLength() <<

11 endl ;

fail = d->GetM nG eenLength() != 35;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PD-030: Retrieve maxi numgreen interval length.";

//cout << "Maximumgreen interval length =" << d->Cet MaxG eenLengt h() <<

/1 endl ;

fail = d->Get MaxG eenLength() != O;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PD- 040: Retrieve extension green interval length.";

//cout << "Extension green interval length =" << d->Get Ext G eenLengt h()
<< endl;

fail = d->Get Ext G eenLength() != O;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
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anyFail |= fail;

cout << " NET- PD- 050: Retrieve yellow interval length.";

//cout << "Yellow interval length =" << d->GCetYellowLength() << endl;
fail = d->CetYellowLength() != 4;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PD- 060: Retrieve red clearance interval length.";

//cout << "Red clearance interval length =" << d->Cet RedLength() << endl;
fail = d->CGetRedLength() != O;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PD-070: Retrieve all link novenents.";

//cout << "Number of |ink nmoverments = " << d->CetLi nkMovenents().Extent()
/1 << endl;

fail = d->CetLinkMyvenents().Extent() != 4;

for (TNetPhaseDescri ption::Li nkMovenent Mapl terator
i 1(d->Cet Li nkMovenents()); i1l.Next(); !il.l1sDone())

//cout << "Movenent exists for link =" << (*il.Currentlten())->Getld()
/1 << endl;
switch ((*il.Currentlten())->Getld()) {
case 11495:
case 11487:
case 11486:
case 28800:
fail |= FALSE;
br eak;
defaul t:
fail |= TRUE;
br eak;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- PD-080: Retrieve |link nmovenents for the specified link.";
//cout << "Nunber of link novenents for link " << [|1->Getld() << " =" <<
11 d- >Cet Li nkibvenent s(*1 1) . Extent () << endl;
fail =11->CGetld() !'= 11487
|| d->GetLinkMovenents(*l1).Extent() != 2;

for (TNet PhaseDescri ption::LinkProtecti onMaplterator
i 2(d->Cet Li nkMovermrents(*11)); i2.Next(); !i2.1sDone())
//cout << "Protection for link " << (*i2.Currentlten())->CGetld() <<

/1 " =" << *j2. CurrentVal ue() << endl;
switch ((*i2.Currentltem())->Getld()) {
case 11495:
fail |= *i2.CurrentValue() != 0;
br eak;
case 28800:
fail |= *i2. CurrentValue() != 1;
br eak;
defaul t:
fail |= FALSE;
br eak;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- PD- 090: Retrieve phase nunber.";
//cout << "Phase nunmber =" << d->Get PhaseNunber () << endl;
fail = d->CetPhaseNunber() != 1;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Foo No f") << "ailures occurred." << endl;
return !anyFail;
}
M. TestPhasingPlan.C
/1 Project: TRANSI M5
/1 Subsystem Network
/1 $RCSfile: TestPhasingPlan.C v $
/1 $Revision: 2.1 $
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11

$Date: 1996/02/14 21:36:42 $
$State: Exp $

$Author: bwo $

U.S. Governnent Copyright 1995
Al rights reserved

I ncl ude standard C++ header files

#i ncl ude <i ostream h>

Il

I ncl ude TRANSI M5 header files.

#i ncl ude "NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Phasi ngPl an. h"

/1

bool

-

/1

Test phasing plan class.
Test Phasi ngPl an( TNet Net wor k& net wor k)

cout << " Phasing Plan O ass Tests "
<< endl ;

bool anyFail = FALSE;
bool fail;

TNet Net wor k: : NodeMap& nodes = net wor k. Get Nodes() ;
TNet Node* nl = *nodes. Val uef (14141);
TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&nl->Cet TrafficControl ();

cout << " NET- PP-010: Retrieve phasing plan id.";

//cout << "Phasing plan id = " << s->Get PhasingPl an().Getld() << endl;
fail = s->CetPhasingPlan().Cetld() != 1;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PP- 020: Retrieve phase descriptions.";

//cout << "Phasing plan length = " <<

/1 s- >CGet Phasi ngPl an() . Get PhaseDescri ptions().Length() << endl;
fail = s->CGetPhasingPl an(). Get PhaseDescri ptions().Length() != 6;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << (anyFail ? " Fooo No f") << "ailures occurred." << endl;

return !anyFail;

TestPocket.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TestPocket.C v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

I nclude Standard C header files.

#i ncl ude <mat h. h>

/1

I ncl ude Standard C++ header files.

#i ncl ude <i ostream h>

/1

I ncl ude TRANSI M5 header files.

#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>
#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ Lane. h>
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#i ncl ude <NET/ Pocket . h>
#i ncl ude <NET/ LaneLocati on. h>

/1 Return whether two real nunbers are the sane.
static bool Equal (REAL a, REAL b)

return fabs(a - b) < le-5;

/1 Test pocket class.
bool Test Pocket ( TNet Subnet wor k& subnet wor k)

cout << " Pocket Cass Tests "
<< "[$Revision: 2.0 $]"
<< endl ;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes
TNet Net wor k: : Li nkMap& | i nks

= subnet wor k. Get Net wor k() . Get Nodes() ;

= subnet wor k. Get Net wor k(). Get Li nks();
TNet Node& node = **nodes. Val uef (8520) ;

TNet Li nk& 1i nk **|jnks. Val ueCf (12384);

TNet Li nk: : LaneCol | ecti on& | anes = | i nk. Get LanesTowar ds(node, TRUE);
TNet Pocket & pocket = *| anes[ 0] - >Get Pocket s()[0];

cout << " NET- PO- 010: Pocket construction.";

fail = pocket.Getld() != 85201;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PO- 020: Type access.";

fail = pocket.CGetType() != TNet Accessory:: kPocket;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PO- 030: Location access.";

const TNetLocation& | ocati on = pocket. GetlLocation();

fail = location.CGetLink() !'=1link || !Equal (location.CGetfsetFronm(node),
1000);

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PO- 040: Coordi nate | ocation.";

fail = I'Equal (I ocation. Get Geogr aphi cPosition().GetX(), 1) ||
I Equal (| ocat i on. Get Geogr aphi cPosition().GetY(), 0);

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PO- 050: Styl e access.";

fail = pocket.GetStyle() != TNet Pocket: : kMerge;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PO- 060: Length access.";

fail = pocket.GetLength() != 100;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- PO-070: Lane access.";

fail = &pocket. GetLane() != lanes[0];

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

/11 SSUE(bwb): Not all styles of pockets are tested.

cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;
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Il

TestReader.C

Proj ect: TRANSI M5

Subsystem Network

$RCSfile: TestReader.C,v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

I nclude Standard C++ header files.

#i ncl ude <i ostream h>

Il

I ncl ude TRANSI M5 header files.

#i ncl ude <DBS/ Directory. h>
#i ncl ude <DBS/ Sour ce. h>

#i ncl ude <DBS/ Tabl e. h>

#i ncl ude <NET/ Reader. h>

#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>

/1

bool

{

Test reader cl asses.
Test Reader ( TNet Net wor k& net wor k, TNet Subnet wor k* & subnet wor k)

cout << " Reader Casses Tests "
<< "[$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;

bool fail;

TDbDirectory directory(TDbDirectoryDescription("IOC1"));

TDbSour ce nodeSource(directory, directory. Get Source("Node"));
TDbSource |inkSource(directory, directory. GetSource("Link"));
TDbSour ce pocket Source(directory, directory. Get Source("Pocket Lane"));
TDbSour ce parki ngSource(directory, directory. Get Source("Parking"));
TDbSource | aneSource(directory, directory. GetSource("Lane Connectivity"));
TDbSour ce ucontrol Source(directory, directory. Get Source(

"Unsi gnal i zed Node"));
TDbSour ce scontrol Source(directory, directory. Get Source(

"Signalized Node"));
TDbSour ce phasi ngSource(directory, directory. Get Source(

"Phasing Plan"));
TDbSource tim ngSource(directory, directory. Get Source(

"Timng Plan"));

TDbTabl e nodeTabl e( nodeSour ce, nodeSour ce. Get Tabl e(" Sanpl e Node Table I1"));
TDbTabl e |inkTabl e(linkSource, |inkSource.CGetTabl e("Sanple Link Table I1"));
TDbTabl e pocket Tabl e( pocket Sour ce,

pocket Sour ce. Get Tabl e(" Sanpl e Pocket Lane Table I[1"));
TDbTabl e par ki ngTabl e( par ki ngSour ce,

par ki ngSour ce. Cet Tabl e(" Sanpl e Parking Table [1"));
TDbTabl e | aneTabl e(| aneSour ce,

| aneSour ce. Get Tabl e(" Sanpl e Lane Connectivity Table 11"));
TDbTabl e ucontrol Tabl e(ucontrol Source,

ucont r ol Sour ce. Get Tabl e(" Sanpl e Unsignalized Node Table 11"));
TDbTabl e scontrol Tabl e(scontrol Source,

scont rol Sour ce. Get Tabl e(" Sanpl e Signalized Node Table I1"));
TDbTabl e phasi ngTabl e( phasi ngSour ce,

phasi ngSour ce. Get Tabl e(" Sanpl e Phasing Plan Table 11"));
TDbTabl e ti m ngTabl e(ti m ngSour ce,

tim ngSource. Get Tabl e("Sanple Tining Plan Table [1"));

TNet Reader reader(nodeTable, |inkTable, pocketTable, parkingTable,
| aneTabl e, ucontrol Tabl e, scontrol Tabl e, phasingTable, tinm ngTable);

cout << " NET- RE- 010: Reader construction.";

fail = reader.CGet NodeTabl e(). Get Description().CGetNane() !=
"Sanpl e Node Table 11"
reader . Get Li nkTabl e() . Get Descri ption().GetNane() !=
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/1

"Sanpl e Link Table I1"

reader . Get Pocket Tabl e() . Get Descri ption().Get Name() !=
"Sanpl e Pocket Lane Table I1"

reader . Get Par ki ngTabl e() . Get Descri ption(). Get Name() !=
"Sanpl e Parking Table II";

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- RE- 020: Subnetwork construction.";
try {
subnet wor k = new TNet Subnet wor k(reader, network);
fail = FALSE;
} catch(...) {
fail = TRUE;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;

/11 SSUE( bwb) : Conpl ex subnetwork construction has not been tested.

cout << (anyFail ? " Foo No f") << "ailures occurred." << endl;
return !anyFail;

TestSignalCoordinator.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: TestSignal Coordinator.C, v $
$Revision: 2.1 $

$Date: 1996/ 02/ 14 21:36:42 $

$State: Exp $

$Aut hor: bwb $

U. S. Governnent Copyright 1995

Al rights reserved

I ncl ude standard C++ header files

#i ncl ude <i ostream h>

/1

I ncl ude TRANSI M5 header files.

#i ncl ude "NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Si gnal Coor di nat or . h"
#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Phasi ngPl an. h"

/1

bool

{

Test signal coordinator class.
Test Si gnal Coor di nat or ( TNet Net wor k& net wor k)

cout << " Signal Coordinator C ass Tests "
<< endl;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = net wor k. Get Nodes() ;

TNet Node* nl = *nodes. Val uef (14141);

TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&nl->Cet TrafficControl ();
TNet Si gnal Coordi nator *c = ( TNet Si gnal Coor di nat or *) &s- >Get Coor di nat or () ;

cout << " NET- CO-010: Retrieve signal coordinator’'s id.";

//cout << "Coordinator’'s id =" << c->CGetld() << " for node =" <<
11 s->Get Node(). Getld() << endl;

fail = c->CGetld() '= 14141 || s->GetNode().Getld() !'= 14141;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- CO- 020: Retrieve coordinator’s signal controllers.";
//cout << "Coordinator has " << c->GetControllers().Length() <<

/1 " signal controllers" << endl;

//cout << "Node id of first controller =" << c->GetControllers().First()
11 ->CGet Node(). Getld() << endl;

LA-UR-97-1580

197



fail

= c->CGetControllers().Length() !=1
|| c->CGetControllers().First()->CGetNode().Getld() != 14141,

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " NET- CO- 030: Retrieve phasing plans.";
//cout << "Coordinator has " << c->CetPhasingPl ans().Extent() <<

I phasi ng pl ans" << endl;
fail = c->CetPhasingPlans().Extent() != 1;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- CO- 040: Retrieve phasing plan with specific id.";
//cout << "First phasing plan id =" << c->CetPhasingPlan(1).Cetld() <<
/1 endl ;
fail = c->CetPhasingPlan(l).Cetld() != 1;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail | = fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;
}
Q. TestSignalizedControl.C
/1 Project: TRANSI M5
/1 Subsystem Network
/1 $RCSfile: TestSignalizedControl.C v $
/1 $Revision: 2.1 $
/] $Date: 1996/02/14 21:39:13 $
/1 $State: Exp $
/1 $Author: bwb $
/1 U S Covernment Copyright 1995
/1 Al rights reserved
/1 1Include standard C++ header files

#i ncl ude <i ostream h>

Il
#i
#i
#i
#i
#i
#i
#i

/1
bo

{

I ncl ude TRANSI M5 header files.

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

Test

" NET/ Net wor k. h"

"NET/ Node. h"

"NET/ Li nk. h"

"NET/ Si gnal i zedControl . h"
"NET/ Si gnal Coor di nat or. h"
"NET/ Phasi ngPl an. h"

"NET/ Phase. h"

signalized control class.

ol Test Signal i zedControl ( TNet Net wor k& net wor k)

cout

bool
bool

<< " Signalized Control Cass Tests "
<< endl;

anyFai | = FALSE;
fail;

TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;
TNet Node* nl = *nodes. Val ueCf (14141);
TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();
TNet Li nk* 11 = *links. Val ueC (11487);
TNet Li nk* 12 = *|inks. Val ueC (11486) ;

TNet Li nk* 13

*|inks. Val ueCf (11495) ;

TNet Li nk* 14 = *|inks. Val ued (28800) ;
TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&n1l->Cet TrafficControl ();

cout << " NET- SC-010: Retrieve signal coordinator.";
//cout << "Signal’s node id = " << s->Cet Node().Getld()
/1 << " and coordinator’s id =" << s->CGetCoordinator(). Getld() << endl;
fail = s->CGetNode().Getld() != 14141
|| s->GetCoordinator().Getld() != 14141,
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
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cout << " NET- SC- 020: Retrieve phasing plan.";

/lcout << "Signal’s phasing plan id = " << s->CetPhasingPlan(). Getld() <<
11 endl ;

fail = s->CetPhasingPlan().CGetld() != 1;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- SC- 030: Retrieve phasing plan offset.";

//cout << "Signal’s phasing plan offset =" << s->CetPhasi ngPl anOf fset() <<
11 endl ;

fail = s->CetPhasingPlanOfset() != 19;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail | = fail;

cout << " NET- SC- 040: Retrieve phasing plan phases.";

//cout << "Nunber of phases in plan = " << s->Get Phases().Length() << endl;
fail = s->CGetPhases().Length() != 6;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- SC-050: Initialize phasing plan to its first phase.";

s- >l ni t Phase(*(s->Get Phases().First()));

//cout << "First phase green length =" <<

11 s- >Get Phase() . Get PhaseDescri ption(). Get G eenLength() << endl;
fail = s->GetPhase(). GetPhaseDescription().GetPhaseNunber() != 1;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- SC- 060: Set phasing plan to its second phase.";

s- >Set Phase( *(s- >Get Phase( ). Get Next Phases().First()));

//cout << "Second phase green length =" <<

11 s- >Get Phase() . Get PhaseDescri ption(). Get G eenLength() << endl;
fail = s->GetPhase(). GetPhaseDescription().GetPhaseNunber() != 2;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- SC-070: Retrieve vehicle control for the specified |lane "

"during first phase green.";
s->| ni t Phase(*(s->CGet Phases().First()));
//cout << "Traffic control on link " << [4->CGetld() << " lane 1
I << nl->CGetTrafficControl (). GetVehicleControl (*(14
/1 ->Cet LanesTowar ds(*nl, TRUE)[0])) << endl;
//cout << "Traffic control on link " << [4->CGetld() << " lane 3 "
11 << nl->CGetTrafficControl (). GetVehicleControl (*(14
I ->Cet LanesTowar ds(*nl, TRUE)[2])) << endl;
//cout << "Traffic control on link " << [4->Cetld() << " lane 6
/1
/1
fa

<< nl->CGetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[5])) << endl;
il =14->CGetld() != 28800

|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[0])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowards(*nl, TRUE)[2])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowards(*nl, TRUE)[5])) != 3;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- SC-080: Retrieve vehicle control for the specified | ane "

"during second phase green.";
s- >Updat eSi gnal i zedControl (60.);
//cout << "Traffic control on link " << [4->CGetld() << " lane 1 ="
/1 << nl->GetTrafficControl (). GetVehicleControl (*(14
/1 ->Cet LanesTowar ds(*nl, TRUE)[0])) << endl;
//cout << "Traffic control on link " << 14->Getld() << " lane 3 ="
/1 << nl->CGetTrafficControl (). GetVehicleControl (*(14
/1 ->CGet LanesTowards(*nl, TRUE)[2])) << endl;
//cout << "Traffic control on link " << [4->CGetld() << " lane 6
/1
11
fa

<< nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[5])) << endl;
il =14->Getld() !'= 28800
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowar ds(*nl1, TRUE)[0])) != 6
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowards(*nl1, TRUE)[2])) != 3
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|| nl->GetTrafficControl ().GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[5])) != 3;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- SC-090: Retrieve vehicle control for the specified | ane "

"during second phase yellow ";
s->Updat eSi gnal i zedControl (65.);

/lcout << "Traffic control on link " << [4->CGetld() << " lane 1 ="
I << nl->Get TrafficControl (). GetVehicleControl (*(14

11 ->Get LanesTowar ds(*nl, TRUE)[0])) << endl;

//cout << "Traffic control on link " << [4->CGetld() << " lane 3 =
11 << nl->GetTrafficControl (). GetVehicleControl (*(14

/1 ->Cet LanesTowar ds(*nl, TRUE)[2])) << endl;

/lcout << "Traffic control on link " << [4->CGetld() << " lane 6 ="
I << nl->CGetTrafficControl (). GetVehicleControl (*(14

11 ->Get LanesTowar ds(*nl, TRUE)[5])) << endl;

fail = 14->CGetld() !'= 28800

|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl1, TRUE)[0])) != 6
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowards(*nl1, TRUE)[2])) != 3
|| nl->GetTrafficControl ().GetVehicleControl (*(14
->Cet LanesTowards(*nl, TRUE)[5])) != 3;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- SC- 100: Retrieve vehicle control for the specified |lane "

"during third phase green.";
s- >Updat eSi gnal i zedControl (70.);

[/cout << "Traffic control on link " << [4->Cetld() << " lane 1 =
I << nl->CGetTrafficControl (). GetVehicleControl (*(14

/1 ->Cet LanesTowar ds(*nl, TRUE)[0])) << endl;

//cout << "Traffic control on link " << [4->CGetld() << " lane 3 ="
/1 << nl->CGetTrafficControl (). GetVehicleControl (*(14

/ ->Cet LanesTowar ds(*nl, TRUE)[2])) << endl;

//cout << "Traffic control on link " << [4->Cetld() << " lane 6 =
I << nl->CGetTrafficControl (). GetVehicleControl (*(14

/1 ->Cet LanesTowar ds(*nl, TRUE)[5])) << endl;

fail = 14->Cetld() != 28800

|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Cet LanesTowar ds(*nl, TRUE)[0])) != 6
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowards(*nl, TRUE)[2])) !=5
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowar ds(*nl, TRUE)[5])) != 6;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;

}

R. TestSubnetwork.C

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: TestSubnetwork.C v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 19:29:51 $

/Il $State: Rel $

/1 $Author: bwb $

/1 U S Covernment Copyright 1995

/1 Al rights reserved

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>

#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>
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/1 Test subnetwork cl ass.
bool Test Subnet wor k( TNet Subnet wor k& subnet wor k)

{
cout << " Subnetwork C ass Tests "
<< "[$Revision: 2.0 $]"
<< endl;
bool anyFail = FALSE;
bool fail;
cout << " NET- SN-010: Subnetwork node retrieval .";
TNet Net wor k: : NodeMap& net Nodes = subnet wor k. Get Net wor k() . Get Nodes() ;
TNet Subnet wor k: : NodeSet & nodes = subnetwor k. Get Nodes() ;
fail = nodes.Extent() != 11 || !nodes.|sMenber(*net Nodes. Val ueOf (8520))
I nodes. | sMenber (*net Nodes. Val ueCf (8521)) ||
I nodes. | sMenber (*net Nodes. Val ueOf (14136)) ||
I nodes. | sMenber (*net Nodes. Val ueCf (14141));
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- SN- 020: Subnetwork link retrieval.";
TNet Net wor k: : Li nkMap& net Li nks = subnetwor k. Get Net wor k() . Get Li nks();
TNet Subnet wor k: : Li nkSet & | i nks = subnetwor k. Get Li nks();
fail = links.Extent() !'= 10 || !links.|sMenber(*netLinks.Val ueX(12384))
I'l'i nks. | sMenber (*net Li nks. Val ueCf (12407)) ||
I'links. | sMenber (*net Li nks. Val ueC (28800) ) ;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail 2?2 " Foor No f") << "ailures occurred." << endl;
return !anyFail;
}
S. TestTimedControl.C
/1 Project: TRANSI M5
/1 Subsystem Network
/1 $RCSfile: TestTinmedControl.C v $
/1 $Revision: 2.1 $
/1 $Date: 1996/02/14 21:39:13 $
/1 $State: Exp $
/1 $Author: bwb $
/1 U S Covernment Copyright 1995
/1 Al rights reserved

/1 Include standard C++ header files
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude " NET/ Net wor k. h"

#i ncl ude "NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Ti nedControl . h"

#i ncl ude "NET/ Phase. h"

/1 Test tined control class.
bool Test Ti medControl ( TNet Net wor k& net wor k)

{
cout << " Tinmed Control Cass Tests "
<< endl ;
bool anyFail = FALSE;
bool fail;

TNet Net wor k: : NodeMap& nodes = net wor k. Get Nodes() ;
TNet Node* nl = *nodes. Val uef (14141);
TNet Net wor k: : Li nkMap& | i nks = network. Get Li nks();
TNet Li nk* 11 = *|inks. Val ueX (11487);
TNet Li nk* 12 *|inks. Val ueCf (11486) ;
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TNet Li nk* 13 = *|inks. Val ueCf (11495);
TNet Li nk* 14 = *1inks. Val ueO (28800) ;
TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&n1->Cet TrafficControl ();

cout << " NET- Tl - 010: Update signalized control to tine=109.1 "
"(phase 4).";

s- >Updat eSi gnal i zedControl (109.1);

//cout << "Current interval =" << s->CetPhase().Cetlnterval () << endl;

/lcout << "Traffic control on link " << [4->CGetld() << " lane 1 ="

I << nl->Get TrafficControl (). GetVehicleControl (*(14

11 ->Get LanesTowar ds(*nl, TRUE)[0])) << endl;

//cout << "Traffic control on link " << [4->CGetld() << " lane 3 =

11 << nl->GetTrafficControl (). GetVehicleControl (*(14

/1 ->Cet LanesTowar ds(*nl, TRUE)[2])) << endl;

/lcout << "Traffic control on link " << [4->CGetld() << " lane 6 ="

I << nl->CGetTrafficControl (). GetVehicleControl (*(14

11 ->Get LanesTowar ds(*nl, TRUE)[5])) << endl;

fail = s->CetPhase().Cetlnterval () != 1;

fail |=14->CGetld() != 28800

|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Get LanesTowar ds(*nl1, TRUE)[0])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Get LanesTowards(*nl, TRUE)[2])) != 4
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->Get LanesTowar ds(*nl, TRUE)[5])) != 6;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- Tl - 020: Update signalized control to time=114 (phase 5).";
s->Updat eSi gnal i zedControl (114.);

//cout << "Current interval = " << s->CetPhase().Getlnterval () << endl;
/lcout << "Traffic control on link " << 14->CGetld() << " lane 1 ="

/1 << nl->CGetTrafficControl (). GetVehicleControl (*(14

I ->Cet LanesTowar ds(*nl, TRUE)[0])) << endl;

[/cout << "Traffic control on link " << [4->Cetld() << " lane 3 =

I << nl->CGetTrafficControl (). GetVehicleControl (*(14

/1 ->Cet LanesTowar ds(*nl, TRUE)[2])) << endl;

//cout << "Traffic control on link " << [4->Getld() << " lane 6 ="

/1 << nl->CGetTrafficControl (). GetVehicleControl (*(14

/1 ->Cet LanesTowar ds(*nl, TRUE)[5])) << endl;

fail = s->CGetPhase().Getlnterval () != 0;

fail |=14->Cetld() != 28800

|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowar ds(*nl, TRUE)[0])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowards(*nl, TRUE)[2])) != 3
|| nl->GetTrafficControl (). GetVehicleControl (*(14
->CGet LanesTowar ds(*nl, TRUE)[5])) != 6;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;

}

T. TestTrafficControl.C

/1 Project: TRANSI M5

/1 Subsystem Network

/1 $RCSfile: TestTrafficControl.C v $

/1 $Revision: 2.2 $

/1 $Date: 1996/08/29 15:23:34 $

/] $State: Stab $

/1 $Author: bwb $

/1 U'S. Governnent Copyright 1995

/1 Al rights reserved

/1 Include standard C++ header files
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude " NET/ Net wor k. h"
#i ncl ude " NET/ Node. h"
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#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/ Lane. h"

#i nclude "NET/ TrafficControl.h"

#i ncl ude "NET/ Si gnal i zedControl . h"
#i ncl ude "NET/ Excepti on. h"

I
bool

{

Test traffic control class.
Test Traf fi cCont r ol ( TNet Net wor k& net wor k)

cout << " Traffic Control Cass Tests "
<< endl;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;

TNet Node* nl = *nodes. Val ueCf (14141);
TNet Node* n2 = *nodes. Val uef (14136) ;
TNet Node* n3 = *nodes. Val ue (8520);
TNet Node* n4 = *nodes. Val uef (14062) ;
TNet Node* n5 = *nodes. Val uef (8521) ;
TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();
TNet Li nk* 11 = *links. Val ueCf (11487);
TNet Li nk* 12 = *|inks. Val ueX (11486);
TNet Li nk* 13 = *1inks. Val ueOr (11495) ;
TNet Li nk* 14 = *|inks. Val ueX (28800) ;
TNet Li nk* 15 = *1inks. Val uesr (12384) ;
TNet Li nk* 16 = *|inks. Val ueX (12407);
TNet Li nk* 17 = *1inks. Val uetr (28804) ;
TNet Li nk* 18 = *|inks. Val ueX (9704);

TNet Traf fi cControl:: LaneCol | ecti on fronl anes;
TNet Traffi cControl :: LaneCol | ecti on tol anes;

cout << " NET- TC-010: Retrieve traffic control’s node.";
//cout << "Node Id =" << nl->Getld() << endl;
//cout << "Traffic control’s node id =" <<
/1 nl->Cet TrafficControl (). GetNode(). Getld() << endl;
fail = nl->CGetld() != 14141
|| nl->GetTrafficControl ().GetNode().Getld() != 14141,
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-020: Retrieve |ane connectivity.";
//cout << "Lane connectivity map size =" << nl
/1 ->Cet TrafficControl (). GetConnectivity().Extent() << endl;
fail = nl->GetTrafficControl (). GetConnectivity().Extent() != 21;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-030: Retrieve |ane connectivity for specific lane.";

TNet Li nk: : LaneCol | ectionlterator ita(nl->GetTrafficControl ()
. Get Connectivity(*(l 1->CGet LanesTowar ds(*nl, TRUE)[O0])));

//cout << "Link 11487 | ane "

/1 << (int)(l1->CGetLanesTowards(*nl, TRUE)[O0])->Get Nunber () <<
/1 " connected to |ane "

/1 << (int)(*ita.Currentlten())->Get Nunber ()

/1 << " onlink " << (*ita.Currentltem())->GetLink().Getld() <<
/1 endl ;

fail = (l1->CetLanesTowards(*nl, TRUE)[0])->Cet Nunber() !=1

|| (*ita.Currentltenm())->GetNunber() !=1
|| (*ita.Currentlten())->GetLink().Getld() != 11486;

ita.Next();

fail |="!ita.lsDone();

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " Test Al owed Movenents nethod returning collection of "

"destination lanes." << endl;

cout << " NET- TC- 040: Left turn through unsignalized control.";
n2->Cet TrafficControl (). Al | onedMbvenents (tol anes, *I6,
*| 6- >Get LanesTowar ds(*n2, TRUE)[ 0], *15);

//cout << "# allowed | anes going from 12407 lane 1 to 12384 = " <<
/1 tol anes. Lengt h() << endl;
fail = tolanes.Length() != 1;
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TNet Traffi cControl :: LaneCol | ectionlterator itg(tol anes);
//cout << "To Lane " << (int)(*itg.Currentlten())->Cet Nunber() <<
/1 " on link "

I << (*itg.Currentltem())->CGetLink().Getld() << endl;
fail |= (*itg.Currentlten())->CGetNunber() !=1
|| (*itg.Currentlten())->CGetLink().Getld() != 12384,
itg. Next();
fail |="!itg.lsDone();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail | = fail;
cout << " NET- TC- 050: Right turn through unsignalized control.";

n2->CGet TrafficControl (). Al | onedMbvenents (tol anes, *I6,
*| 6- >Cet LanesTowar ds(*n2, TRUE) [ 1], *I7);

/lcout << "# allowed | anes going from 12407 lane 2 to 28804 = " <<
I tol anes. Length() << endl;
fail = tolanes.Length() != 1;

TNet Traf fi cControl :: LaneCol | ectionlterator ith(tol anes);
//cout << "To Lane " << (int)(*ith.Currentlten())->CGet Nunber() <<
I " on link "
11 << (*ith.Currentlten())->GetLink().Getld() << endl;
fail |= (*ith.Currentlten())->GetNunber() != 4
|| (*ith.Currentlten())->GetLink().Getld() != 28804,
ith. Next();

fail |=!ith.IsDone();

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- TC- 060: Straight through unsignalized control.";

n2->Cet TrafficControl (). Al |l onedVovenents (tol anes, *I7,
*| 7- >CGet LanesTowar ds(*n2, TRUE) [ 0], *I5);

//cout << "# allowed | anes going from28804 lane 1 to 12384 = " <<
/1 tol anes. Length() << endl;
fail = tolanes.Length() != 1;

TNet Traf fi cControl :: LaneCol | ectionlterator itl(tol anes);
//cout << "To Lane " << (int)(*itl.Currentlten())->CetNunber() <<
I " on link "

I << (*itl.Currentlten())->GetLink().Getld() << endl;
fail |= (*itl.Currentltem())->Get Nunber() != 2
|| (*itl.Currentlten())->GetLink().Getld() != 12384,
itl. Next();
fail |="!itl.1sDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-070: Left turn through signalized control.";

nl->Cet TrafficControl (). Al | onedVovenents (tol anes, *I1,
*| 1- >CGet LanesTowar ds(*nl, TRUE) [ 1], *I2);

//cout << "# allowed | anes going from 11487 lane 2 to 11486 = " <<
11 tol anes. Length() << endl;
fail = tolanes.Length() != 1;

TNet TrafficControl :: LaneCol | ectionlterator itd(tol anes);
//cout << "To Lane " << (int)(*itd.Currentlten())->Cet Nunber () <<
/1 " on link "

/1 << (*itd.Currentltem())->GetLink().Getld() << endl;
fail |= (*itd.Currentlten())->Get Nunber() != 2
|| (*itd.Currentltem())->GetLink().Getld() != 11486;
itd. Next();
fail |="!itd.IsDone();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-080: Right turn through signalized control.";

nl->Get TrafficControl (). Al | onedMbvenents (tol anes, *I2,
*| 2->Cet LanesTowar ds(*nl, TRUE) [ 2], *I1);

/lcout << "# allowed | anes going from 11486 |lane 3 to 11487 = " <<
I tol anes. Length() << endl;
fail = tolanes.Length() != 1;

TNet Traf fi cControl :: LaneCol l ectionlterator it2(tol anes);
//cout << "To Lane " << (int)(*it2.Currentlten())->Cet Nunber() <<
I " on link "
11 << (*it2.Currentlten())->GetLink().Getld() << endl;
fail |= (*it2.CQurrentlten())->Get Nunber() !'= 3
|| (*it2.Currentlten())->GetLink().Getld() != 11487,
it2. Next();
fail |="!it2.1sDone();
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cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " NET- TC-090: Straight through signalized control."
TNet Si gnal i zedControl *t = (TNetSignalizedControl *)&nl->Cet TrafficControl ();
t->Al | onedMovenents (tol anes, *11, *|1->CGetlLanesTowards(*nl, TRUE)[3], *I3);

//cout << "# allowed | anes going from 11487 lane 4 to 11495 = " <<
I tol anes. Length() << endl;
fail = tolanes.Length() != 1;

TNet Traf fi cControl :: LaneCol l ectionlterator iti(tol anes);
//cout << "To Lane " << (int)(*iti.Currentlten())->CetNunber() <<

11 " on link "
11 << (*iti.Currentlten())->GetLink().Getld() << endl;
fail |= (*iti.Currentlten())->GetNunber() != 2

|| (*iti.Currentlten())->GetLink().Getld() != 11495;
iti.Next();
fail |="!iti.lsDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 100: Across | ane change node.";

n3->Cet Traffi cControl (). Al |l onedVovenents (tol anes, *I4,
*| 4- >CGet LanesTowar ds(*n3, TRUE) [ 2], *I5);

//cout << "# allowed | anes going from 28800 |lane 3 to 12384 = " <<
11 tol anes. Length() << endl;
fail = tolanes.Length() != 2;

TNet TrafficControl :: LaneCol | ectionlterator itf(tol anes);
//cout << "To Lane " << (int)(*itf.Currentlten())->Cet Nunber() <<

/1 " on link "
I << (*itf.Currentlten())->GetLink().Getld() << endl;
fail |= (*itf.Currentltem())->Get Nunber() != 3

|| (*itf.CQurrentlten())->CGetLink().Getld() != 12384,
itf.Next();
fail |= (*itf.Currentlten())->GetNunber() != 4

|| (*itf.Currentlten())->GetLink().Getld() != 12384,
itf.Next();
fail |="1itf.IsDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 110: Between | anes that are not connected.";

nl->Cet TrafficControl (). Al | onedMovenents (tol anes, *I1,
*| 1- >Get LanesTowar ds(*nl, TRUE)[1], *I3);

//cout << "# allowed | anes going from 11487 lane 2 to 11495 = " <<
/1 tol anes. Lengt h() << endl;

fail = tolanes.Length() != 0;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- TC-120: Through node with null control."

try {

n4->Cet TrafficControl (). Al |l onedMovenents (tol anes, *I1,
*| 1- >Get LanesTowar ds(*n4, TRUE) [ 1], *I2);
fail = TRUE;
} catch (const TNet Undefi nedControl & excepti on)
/lcout << "(" << exception.GetMessage() << ")" << endl;

fail = FALSE;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " Test Al owed Movenents method returning collection "

"of approaching lanes." << endl;

cout << " NET- TC-130: Left turn through unsignalized control with "
"phase=fal se.";
n2->Cet TrafficControl (). Al |l onedVovenents (from anes, *16, *I5, FALSE);

//cout << "# allowed | anes going from 12407 to 12384 = " <<
/1 from anes. Length() << endl;
fail = from anes. Length() != 1;

TNet Traffi cControl :: LaneCol | ectionlterator it3(fronlanes);

//cout << "FromLane " << (int)(*it3.Currentlten())->CetNunber() <<

I “onlink " << (*it3.Currentltem())->CGetLink().Getld() << endl;
*it3.Currentltenm())->CGetNunber() !=1

|t3 Currentltemn())->CGetLink().Getld() != 12407,

v*
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fail |="!it3.1sDone();

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- TC- 140: Left turn through unsignalized control with "
"phase=true.";

n2->CGet TrafficControl (). Al | onedMovenents (from anes, *16, *I5 TRUE);

//cout << "# allowed | anes going from 12407 to 12384 = " <<

11 from anes. Length() << endl;

fail = from anes. Length() != 1;

TNet Traffi cControl :: LaneCol | ectionlterator it4(fronianes);
//cout << "FromLane " << (int)(*it4.Currentlten())->CetNunber() <<
11 "“on link " << (*it4.Currentlten())->GetLink().Getld() << endl;

fail |= (*it4.Currentlten())->CGetNunber() !'=1
|| (*it4.Currentlten())->GetLink().Getld() != 12407,
it4. Next();
fail |="!it4.IsDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 150: Right turn through unsignalized control with "

"phase=fal se.";
n2->CGet TrafficControl (). Al | onedMovenents (from anes, *16, *17, FALSE);

//cout << "# allowed | anes going from 12407 to 28804 = " <<
11 from anes. Length() << endl;
fail = from anes. Length() != 1;

TNet Traffi cControl :: LaneCol | ectionlterator ito(fronianes);
//cout << "FromLane " << (int)(*ito.Currentlten())->CetNunber() <<
/1 "“onlink " << (*ito.Currentltem())->GetLink().Cetld() << endl;

fail |= (*ito.Currentlten())->CetNunber() != 2
|| (*ito.Currentltem())->GetLink().CGetld() != 12407,
ito.Next();
fail |=1!ito.lsDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 160: Straight through unsignalized control with "

"phase=default.";
n2->Cet TrafficControl (). Al |l onedVovenents (from anes, *17, *I15);

//cout << "# allowed | anes going from 28804 to 12384 = " <<
/1 from anes. Length() << endl;
fail = from anes. Length() !=5;
TNet Traf fi cControl :: LaneCol | ectionlterator itq(from anes);
//cout << "From Lane " << (int)(*itqg.Currentlten())->GetNunber() <<
/1 "“onlink " << (*itg.Currentltem())->GetLink().Cetld() << endl;
fail |= (*itqg.Currentlten())->CetNunber() !=1

|| (*itg.Currentltem())->GetLink().CGetld() != 28804,
itg. Next();
fail |= (*itg.CQurrentlten())->Get Nunber() !'= 2

|| (*itg.Currentlten())->GetLink().Getld() != 28804,
itg. Next();
fail |= (*itqg.Currentlten())->CGetNunber() !=3

|| (*itg.Currentltem())->GetLink().CGetld() != 28804,
itg. Next();
fail |= (*itg.CQurrentlten())->GetNunber() !'= 4

|| (*itg.Currentlten())->GetLink().Getld() != 28804,
itg. Next();
fail |= (*itqg.Currentlten())->CGetNunber() !=5

|| (*itg.Currentlten())->GetLink().CGetld() != 28804,
itg. Next();
fail |="!itqg.|sDone();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

/1 initialize phase for signalized intersection

TNet Si gnal i zedControl *s = (TNet SignalizedControl *)&n5->CGet TrafficControl ();

s->| ni t Phase(*(s->Cet Phases().First()));

s = (TNet Si gnal i zedControl *) & 1->Get Traffi cControl ();

s->| ni t Phase(*(s->Cet Phases().First()));

cout << " The following traffic control tests are performed with "
"phase=1." << endl;

cout << " NET- TC-170: Left turn through signalized control with "
"phase=fal se.";

nl->Cet TrafficControl (). Al l onedVovenents (from anes, *11, *12, FALSE);

/lcout << "# allowed | anes going from 11487 to 11486 = " <<
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11 from anes. Length() << endl;

fail = from anes. Length() != 2;

TNet Traffi cControl :: LaneCol | ectionlterator itn(fronianes);

//cout << "From Lane " << (int)(*itn. Currentltem())->Get Nunber () <<

11 "“onlink " << (*itn.Currentlten())->GetLink().Getld() << endl;
fail |= (*itn.Currentlten())->CetNunber() !=1
|| (*itn.Currentlten())->GetLink().Getld() != 11487,
itn. Next();
fail |= (*itn.Currentlten())->CGetNunber() != 2
|| (*itn.Currentlten())->GetLink().Getld() != 11487;
itn. Next();
fail |="litn. IsDone()
cout << (fail [fa||ed] " [passed]") << endl;
anyFail |= fa
cout << " NET- TC-180: Left turn through signalized control with "

"phase=true.";
nl->Cet TrafficControl (). Al |l owedMovenents (from anes, *I1, *12, TRUE);

//cout << "# allowed | anes going from 11487 to 11486 = " <<

/1 from anes. Length() << endl;

fail = fronl anes. Length() != 0;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- TC-190: Right turn through signalized control with "

"phase=fal se.";
nl->Get TrafficControl (). Al | onedMovenents (from anes, *12, *I1, FALSE);

//cout << "# allowed | anes going from 11486 to 11487 = " <<
11 from anes. Length() << endl;
fail = from anes. Length() != 1;

TNet Traf fi cControl :: LaneCol | ectionlterator it6(from anes);
//cout << "FromLane " << (int)(*it6.Currentlten())->CetNunber() <<

/1 "“onlink " << (*it6.Currentltem())->GetLink().Cetld() << endl;
fail |= (*it6.Currentlten())->CetNunber() !=3
|| (*it6.Currentltem())->GetLink().CGetld() != 11486;
it6. Next();
fail |=1it6.1sDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-200: Straight through signalized control with "

"phase=defaul t."
nl->Cet TrafficControl (). Al |l onedVovenents (from anes, *11, *I3);

//cout << "# allowed | anes going from 11487 to 11495 = " <<
/1 from anes. Length() << endl;
fail = from anes. Length() != 3;

TNet Traf fi cControl :: LaneCol | ectionlterator it7(from anes);
/lcout << "FromLane " << (int)(*it7.Currentlten())->Get Nunber() <<
/1 "“onlink " << (*it7.Currentltem())->GetLink().Cetld() << endl;

fail |= (*it7.Currentlten())->CetNunber() !'=3

|| (*it7.Currentltem())->GetLink().CGetld() != 11487,
it7. Next();
fail |= (*it7.Currentltenm())->GetNunber() !'= 4

|| (*it7.Currentlten())->GetLink().Cetld() != 11487;
it7.Next();
fail |= (*it7.Currentlten())->CGetNunber() !=5

|| (*it7.Currentltem())->GetLink().CGetld() != 11487,
it7. Next();
fail |=1it7. IsDone()
cout << (fail [failed]" : " [passed]") << endl;
anyFail |= faiI
cout << " NET- TC-210: Straight through signalized control with "

phase=true.";
n5->Cet TrafficControl (). Al | ownedMovenents (from anes, *16, *18, TRUE);

//cout << "# allowed | anes going from 12407 to 9704 = " <<

/1 from anes. Length() << endl;

fail = from anes. Length() != 0;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- TC- 220: Across | ane change node with phase=fal se.";

n3->GetTrafficOontroI() Al | onedMoverents (froni anes, *I5 *| 4, FALSE);

//cout << "# allowed | anes going from 12384 to 28800 <<
I from anes. Length() << endl;
fail = from anes. Length() != 4;
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TNet Traf fi cControl :: LaneCol | ectionlterator itp(fronianes);
//cout << "From Lane " << (int)(*itp.Currentlten())->CetNunber() <<
11 "“on link " << (*itp.Currentlten())->GetLink().Getld() << endl;

fail |= (*itp.Currentltenm())->CetNunber() != 2
|| (*itp.Currentlten())->GetLink().Getld() != 12384,
itp. Next();
fail |= (*itp.Currentlten())->CGetNunber() != 3
|| (*itp.Currentlten())->CGetLink().Getld() != 12384,
itp. Next();
fail |= (*itp.CQurrentlten())->GetNunber() !'= 4
|| (*itp.Currentlten())->GetLink().Getld() != 12384,
itp. Next();
fail |= (*itp.Currentlten())->CGetNunber() !=5
|| (*itp.Currentlten())->GetLink().CGetld() != 12384,
itp. Next();
fail |="litp. IsDone()
cout << (fail ? [fa||ed] " 1 " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 230: Across | ane change node with phase=true.";
n3->Cet TrafficControl (). Al | onedMovenents (from anes, *I5, *14, TRUE);
//cout << "# allowed | anes going from 12384 to 28800 = " <<
11 from anes. Length() << endl;
fail = from anes. Length() != 4;

TNet TrafficControl :: LaneCol | ectionlterator it8(fronianes);
//cout << "FromLane " << (int)(*it8.Currentlten())->CetNunber() <<
11 "“onlink " << (*it8.Currentltem())->GetLink().Cetld() << endl;

fail |= (*it8.Currentlten())->Get Nunber() != 2
|| (*it8.Currentlten())->GetLink().Getld() != 12384,
it8.Next();
fail |= (*it8.Currentltem())->GetNunber() !'= 3
|| (*it8.Currentlten())->CGetLink().Getld() != 12384,
it8.Next();
fail |= (*it8.Currentlten())->CGetNunber() != 4
|| (*it8.Currentlten())->GetLink().Getld() != 12384,
it8.Next();
fail |= (*it8.Currentltem())->GetNunber() !'=5
|| (*it8.Currentlten())->CGetLink().Getld() != 12384,
it8.Next();
fail |=1!it8.1sDone();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 240: Between links that are not connected.";
try {
nl->Get TrafficControl (). Al | owedMovenents (from anes, *I1, *I5, FALSE);
fail = TRUE

} catch (const TNet Not Found& exception) {
//cout << "(" << exception.GetMessage() << ")" << endl;
fail = FALSE;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " NET- TC- 250: Through node with null control."

try {
n4->Cet TrafficControl (). Al |l onedMovenents (from anes, *11, *12, FALSE);
fail = TRUE;

} catch (const TNet Undefi nedControl & exception) {

/lcout << "(" << exception.GetMessage() << ")" << endl;

fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " Test Interfering | anes nmethod returning collection of

"approaching |lanes." << endl;

cout << " NET- TC-260: Left turn through unsignalized control with "
phase=f al se. ";
n2->Cet TrafficControl ().InterferinglLanes (from anes,
*(1 6->Cet LanesTowar ds(*n2, TRUE) [ 0] ), *(I|5->CetLanesFron(*n2,
TRUE)[0]), FALSE);
//cout << "# interfering | anes going from 12407 lane 1 to 12384 | ane"
/1l "l o= o<
fail = from anes. Length() != 5;
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TNet Traf fi cControl :: LaneCol | ectionlterator its(fronianes);
//cout << "Lane " << (int)(*its.Currentlten())->CetNunber() <<
11 "“on link " << (*its.Currentlten())->GetLink().Getld() << endl;

fail |= (*its.Currentltenm())->CetNunber() !=1

|| (*its.Currentlten())->GetLink().Getld() != 12384,
its. Next();
fail |= (*its.Currentlten())->Get Nunber() != 2

|| (*its.Currentltem())->GetLink().CGetld() != 12384,
its. Next();
fa I |= (*its.Currentlten())->Get Nunber() != 3

|| (*its.Currentlten())->GetLink().Getld() != 12384,
its.Next();
fail |= (*its.Currentlten())->CGetNunber() != 4

|| (*its.Currentlten())->GetLink().Getld() != 12384;
its. Next();
fail |= (*its.CQurrentlten())->GetNunber() !'=1

|| (*its.Currentlten())->GetLink().Getld() != 28804;
its.Next();
fail |="!its.IsDone();
cout << (fail ’7 " [failed]" : " [passed]") << endl;
anyFail |= fa
cout << " NET- TC-270: Left turn through unsignalized control with "

"phase=true.";

n2->CGet TrafficControl ().InterferingLanes (fron anes,
* (1 6->Cet LanesTowar ds(*n2, TRUE)[0]), *(I5->GetLanesFron{*n2,
TRUE)[0]), TRUE);

/lcout << "# interfering | anes going from 12407 lane 1 to 12384 | ane "

Il "l =" <<

fail = from anes. Length() !=5;

TNet Traf fi cControl :: LaneCol | ectionlterator it9(from anes);

//cout << "Lane " << (int)(*it9.Currentlten())->CetNunber() <<

/1 "“onlink " << (*it9.Currentltem())->GetLink().Cetld() << endl;

fail |= (*it9.Currentlten())->CetNunber() !=1

|| (*it9.Currentltem())->GetLink().CGetld() != 12384,
it9. Next();
fail |= (*it9.Currentltem())->Get Nunber() != 2

|| (*it9.Currentlten())->CGetLink().Cetld() != 12384;
it9.Next();
fail |= (*it9.Currentlten())->CetNunber() !'=3

|| (*it9.Currentltem())->GetLink().CGetld() != 12384,
it9.Next();
fail |= (*it9.CQurrentltem())->GetNunber() !'= 4

|| (*it9.Currentlten())->CGetLink().Cetld() != 12384;
it9.Next();
fail |= (*it9.Currentlten())->CGetNunber() !=1

|| (*it9.Currentlten())->GetLink().CGetld() != 28804;
it9. Next();
fail |=1it9.1sDone();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-280: Right turn through unsignalized control

"with phase=fal se.";

n2->Cet TrafficControl ().InterferingLanes (from anes,
*(1 6->Cet LanesTowards(*n2, TRUE)[ 1] ), *(I|7->CetLanesFron(*n2,
TRUE)[3]), FALSE);

//cout << "# interfering | anes going from 12407 | ane 2 to 28804 "

11 "lane 4 = " <<

fail = from anes. Length() != 1;

TNet Traf fi cControl :: LaneCol | ectionlterator itx(from anes);

//cout << "Lane " << (int)(*itx.Currentlten())->Cet Nunber() <<

I “on link " << (*itx.Currentltemn())->CGetLink().Getld() << endl;

fail |= (*itx.Currentlten())->CGetNunber() != 4
|| (*itx.Currentlten())->CGetLink().Getld() != 12384,
itx. Next();
fail |=litx. IsDone()
cout << (fail [fa||ed] " [passed]") << endl;
anyFail |= fa
cout << " NET- TC-290: Straight through unsignalized control with "

"phase=defaul t.";

n2->Cet TrafficControl ().InterferinglLanes (fronm anes,
* (| 5->Cet LanesTowar ds(*n2, TRUE) [ 3] ), *(I|7->CetLanesFron(*n2,
TRUE)[3])); _

/lcout << "# interfering | anes going from 12384 |ane 4 to 28804 |ane 4 = "

LA-UR-97-1580 209



/1 <<

fail = from anes. Lengt h()
cout << (fail

anyFail |= fail;

cout << "

*(| 1- >CGet LanesTowar ds(*nl, TRUE) [ 0] ),

=0
? " [failed]" :

" [passed]") << endl;

NET- TC-300: Left turn through signalized control with "
"phase=fal se.";
nl->CGet TrafficControl ().InterferinglLanes (from anes,

TRUE)[0]), FALSE);
/lcout << "# interfering | anes going from 11487 lane 1 to 11486 "
"lane 1 = " <<

Il

fail = from anes. Lengt h()
TNet Traf fi cControl :: LaneCol | ecti onlterator

//cout << "Lane " << (int)(*itt.Currentlten())->Cet Nunber ()

cout << "

*(I 1- >CGet LanesTowar ds(*nl, TRUE)[ 0] ),

1=09;

itt(from anes);

*(| 2- >CGet LanesFron(*n1,

<<

“on link " << (*itt.Currentltemn())->CGetLink().Getld() << endl;

*itt.

.Currentlt
.Currentlt

.Currentlt
.Currentlt

——
——

.Currentlt
.Currentlt

.Currentlt
.Currentlt
.Currentlt

.Currentlt
.Currentlt

t.Currentlt
t.Currentlt

.Currentlt
.Currentlt

.1 sDone();
? " [failed]”

=

en(
en(
en(
en(
en(
en(
enm())- L
.Currentlten())->CetLink().Getld()
en(
en(
en(
en(
en(
en(
en(
en(

Currentlten())->GetNunber() !=1
.Currentlten())->GetLink().Getld()

->CGet Nunmber () !'= 2
->Get Li nk(). Get1d()

->Cet Nunber () !'= 3
->Get Link(). Getld()

))->CetNunber() !'=1
))-

>Cet Li nk(). Get1d()
>CGet Nunber () !'= 2

))->Get Nunber() !'= 3
))-

>Get Li nk() . Get1d()
>Cet Nurber () !'= 3

§§i>eem nk() . Get I d()
))->Get Nunber() !'= 4
))-

>Get Li nk() . Get1d()
>Cet Number () !'=5

gg:>GetLi nk(). Get1d()

[ passed] ") << endl;

I =

11486,

= 11486;

= 11486;

= 28800;

= 28800;

= 28800;

= 11495,

= 11495;

= 11495,

NET- TC-310: Left turn through signalized control with "
"phase=true.";
nl->Get TrafficControl ().InterferinglLanes (fron anes,

TRUE)[0]), TRUE);
//cout << "# interfering |lanes going from 11487 lane 1 to 11486 |ane "
"1z v <<

11

fail = from anes. Lengt h()
cout << (fail

anyFail |= fail;

cout << "

*(| 2->Cet LanesTowar ds(*nl, TRUE) [ 2]),

1= 0;
? " [failed]" :

" [passed]") << endl;

*(I 2- >CGet LanesFrom( *nl,

NET- TC-320: Right turn through signalized control with "
"phase=true.";
nl->Get TrafficControl ().InterferinglLanes (from anes,

TRUE)[2]), TRUE);

I/ cout <<

//cout << "Lane "

/1

anyFai

cout << "

LA-UR-97-1580

"# interfering |lanes going from 11486 lane 3 to 11487 lane 3 = "
fail = from anes. Lengt h()
TNet Traf fi cControl :: LaneCol | ectionlterator it12(fronianes);

<< (int)(*itl2. Currentlten())->GetNunber() << " on link "

1=1;

*(1 1- >Get LanesFron( *n1,

<< (*itl2.Currentlten())->GetLink().Getld() << endl;
itl2. Currentlten())->Get Nunber() !'=5

t12.Currentlten())->CetLink().Getld() != 11495;

2.1 sDone();
I 2" [failed]"

NET- TC- 330: Straight through signalized control

" [passed]") << endl;

with "
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"phase=defaul t.";
nl->Cet TrafficControl ().InterferinglLanes (from anes,
*(l 1- >CGet LanesTowar ds(*nl, TRUE) [ 3] ), *(I 3->CetLanesFron(*nl,

TRUE)[1])); )
/lcout << "# interfering | anes going from 11487 lane 4 to 11495 lane 2 = "
fail = from anes. Length() != 9;

TNet Traffi cControl :: LaneCol | ectionlterator itu(fronianes);
//cout << "Lane " << (int)(*itu.Currentlten())->CetNunber() <<
11 "“on link " << (*itu.Currentlten())->GetLink().Getld() << endl;

fail |= (*itu.Currentlten())->GetNunber() !'=1

|| (*itu.Currentlten())->GetLink().Getld() != 28800;
itu. Next();
fail |= (*itu.Currentlten())->CGetNunber() != 2

|| (*itu.Currentlten())->CGetLink().Getld() != 28800;
itu. Next();
fail |= (*itu.CQurrentlten())->GetNunber() !'= 3

|| (*itu.Currentlten())->GetLink().Getld() != 28800;
itu. Next();
fail |= (*itu.Currentlten())->CGetNunber() !'= 4

|| (*itu.Currentlten())->GetLink().Getld() != 28800;
itu. Next();
fail |= (*itu.CQurrentlten())->GetNunber() !'=5

|| (*itu.Currentltem())->GetLink().Cetld() != 28800;
itu. Next();
fail |= (*itu.Currentltem())->Get Nunber() != 2

|| (*itu.Currentlten())->CGetLink().Getld() != 11486;
itu. Next();
fail |= (*itu.Currentlten())->CGetNunber() !=3

|| (*itu.Currentltem())->GetLink().CGetld() != 11486;
itu. Next();
fail |= (*itu.CQurrentltem())->GetNunber() !'=1

|| (*itu.Currentlten())->GetLink().Getld() != 11495;
itu.Next();
fail |= (*itu.Currentlten())->CetNunber() != 2

|| (*itu.Currentltem())->GetLink().CGetld() != 11495;
itu. Next();
fail |="litu.lsDone();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-340: Straight through signalized control with "

"phase=true.";

n5->Cet TrafficControl ().InterferingLanes (from anes,
*(1 6->Cet LanesTowar ds(*n5, TRUE) [ 0] ), * (I 8->CetLanesFron(*n5,
TRUE)[0]), TRUE);

//cout << "# interfering | anes going from 12407 lane 1 to 9704 lane 1 ="

fail = from anes. Length() != 0;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " NET- TC- 350: Across | ane change node with phase=fal se.";

n3->Cet TrafficControl ().InterferingLanes (fron anes,
* (I 4- >Cet LanesTowar ds(*n3, TRUE)[2]), *(I5->GetLanesFron{*n3,

TRUE[2])); ,
//cout << "# interfering |lanes going from 28800 |lane 3 to 12384 lane 3 =
fail = from anes. Length() != 0;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC- 360: Across | ane change node with phase=true.";

n3->Cet TrafficControl ().InterferinglLanes (from anes,
*(| 4- >CGet LanesTowar ds(*n3, TRUE) [ 2] ), *(I|5->CetLanesFron(*n3,

TRUE)[2])); _
/lcout << "# interfering | anes going from 28800 |ane 3 to 12384 lane 3 = "
fail = from anes. Length() != O;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " NET- TC-370: Between | anes that are not connected.”;

nl->Get TrafficControl ().InterferingLanes (fron anes,
*(I 1- >CGet LanesTowar ds(*nl, TRUE)[5]), *(I 3->GetLanesFron{*n1l,

TRUE)[2])); ,
/lcout << "# interfering | anes going from 11487 lane 6 to 11495 | ane 3 =
fail = from anes. Length() != 0;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
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/1

cout << " NET- TC-380: Through node with null control.";
try {

n4->Cet TrafficControl ().InterferinglLanes (from anes,

*(l 1- >CGet LanesTowar ds(*n4, TRUE) [ 0] ), *(I2->CetLanesFron(*n4,
_ TRUE) [0])) ;

fail = TRUE;
} catch (const TNet Not Found& exception) {

/lcout << "(" << exception.GetMessage() << ")" << endl;

fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Foo No f") << "ailures occurred." << endl;

return !anyFail;

TestUnsignalizedControl.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfil e: TestUnsignalizedControl.C v $
$Revision: 2.1 $

$Date: 1996/ 02/ 14 21:36:42 $

$State: Exp $

$Author: bwb $

U. S. Governnent Copyright 1995

Al rights reserved

I ncl ude standard C++ header files

#i ncl ude <i ostream h>

/1

I ncl ude TRANSI M5 header files.

#i ncl ude "NET/ Net wor k. h"

#i ncl ude " NET/ Node. h"

#i ncl ude "NET/ Li nk. h"

#i ncl ude "NET/ Unsi gnal i zedControl . h"

Il

bool

{

Test Unsignalized control class.
Test Unsi gnal i zedCont r ol ( TNet Net wor k& net wor k)

cout << " Unsignalized Control C ass Tests "
<< endl;

bool anyFail = FALSE;

bool fail;

TNet Net wor k: : NodeMap& nodes = networ k. Get Nodes() ;
TNet Node* n2 = *nodes. Val ueO (14136) ;
TNet Net wor k: : Li nkMap& | i nks = networ k. Get Li nks();
TNet Li nk* 16 = *links. Val ueX (12407);
TNet Li nk* 17 = *|inks. Val ueX (28804);

cout << " NET- UC-010: Retrieve vehicle control for the specified |ane.";
//cout << "Traffic control on link " << [6->CGetld() << " =" <<

11 n2->Get Traf fi cControl (). Get Vehi cl eControl (*(|6->CGet LanesTowar ds(*n2,
/1 TRUE)[0])) << endl;

//cout << "Traffic control on link " << 17->Getld() << " =" <<
I n2->Cet Traf fi cControl (). Get VehicleControl (*(17

/1 ->Cet LanesTowar ds(*n2, TRUE)[0])) << endl;

fail = 16->Getld() != 12407

|| n2->CGetTrafficControl (). GetVehicleControl (*(16
->Cet LanesTowards(*n2, TRUE)[0])) !=1

|| 17->CGetld() != 28804

|| n2->CGetTrafficControl (). GetVehicleControl (*(17

->Cet LanesTowar ds(*n2, TRUE)[0])) != O;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Foor No f") << "ailures occurred." << endl;

return !anyFail;
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X.  APPENDIX: Data Source Creation Utility

This appendix contains the complete C++ source code for the network data source
creation utility.

A. CreateSources.C

/1 Project: TRANSI M5

/1 Subsystem Network

$RCSfile: CreateSources.C, v $
$Revision: 2.0 $

$Date: 1995/08/04 19:29:51 $
$State: Rel $

$Author: bwb $

U.S. Governnent Copyright 1995
Al rights reserved

~————
~——— e~ —

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
#i ncl ude <GBL/ d obal s. h>

#i ncl ude <DBS/ Directory. h>

#i ncl ude <DBS/ Excepti on. h>

/1 Main program
int main(int, char*[])
{

try {

TDbDirectory directory(TDbDirectoryDescription("IOC1"));

if (!directory. HasSource("Node"))
directory. Creat eSour ce( TDbSour ceDescri pti on(" Node",
"This data source contains node data."));

if (!directory. HasSource("Link"))
di rectory. Creat eSour ce( TDbSour ceDescri ption("Li nk",
"This data source contains link data."));

if (!directory. HasSource("Pocket Lane"))
directory. Creat eSour ce( TDbSour ceDescri pti on("Pocket Lane",
"This data source contains pocket |ane data."));

if (!directory. HasSource("Lane Use"))
directory. Creat eSour ce( TDbSour ceDescri pti on("Lane Use",
"This data source contains |ane use data."));

if (!directory. HasSource("Parking"))
directory. Creat eSour ce( TDbSour ceDescri pti on(" Par ki ng",
"This data source contains parking data."));

if (!directory. HasSource("Lane Connectivity"))
directory. Creat eSour ce( TDbSour ceDescri pti on("Lane Connectivity",
"This data source contains |ane connectivity data."));

if (!directory. HasSource("Unsignalized Node"))
directory. Creat eSour ce( TDbSour ceDescri pti on("Unsi gnalized Node",
"This data source contains unsignalized node data."));

if (!directory. HasSource("Signalized Node"))
directory. Creat eSour ce( TDbSour ceDescri pti on("Si gnal i zed Node",
"This data source contains signalized node data."));

if (!directory. HasSource("Phasing Pl an"))

directory. Creat eSour ce( TDbSour ceDescri pti on("Phasing Pl an",
"This data source contains signalized phasing plan data."));
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if (!directory. HasSource("Timng Plan"))

directory. Creat eSour ce( TDbSour ceDescri ption("Tim ng Plan",
"This data source contains signalized timng plan data."));

} catch(const TDbExcepti on& dbException) {

cerr << "Database exception: " << dbException. Get Message() << endl;

} catch(...) {

cerr << "Unknown exception." << endl;

}

return O;

XI.  APPENDIX: Network Dump Utility

This appendix contains the complete C++ source code for the network data dump utility.

A. DumpNetwork.C

Proj ect: TRANSI M5

Subsystem Net wor k

$RCSfile: DunpNetwork.C v $
$Revision: 2.1 $

$Date: 1996/ 05/02 19:50:38 $
$State: Rel $

$Aut hor: bwb $

U. S. Governnent Copyright 1995
Al rights reserved

~ e~ e — e~~~
~— e e — e~~~ —

/1 Include Standard C++ header files.
#i ncl ude <i ostream h>

/'l Include TRANSI M5 header files.
#i ncl ude <DBS/ Excepti on. h>

#i ncl ude <DBS/ Directory. h>

#i ncl ude <DBS/ Sour ce. h>

#i ncl ude <DBS/ Tabl e. h>

#i ncl ude <NET/ Excepti on. h>

#i ncl ude <NET/ Reader. h>

#i ncl ude <NET/ Net wor k. h>

#i ncl ude <NET/ Subnet wor k. h>
#i ncl ude <NET/ Node. h>

#i ncl ude <NET/ Li nk. h>

#i ncl ude <NET/ Lane. h>

#i ncl ude <NET/ Accessory. h>

#i ncl ude <NET/ Pocket . h>

#i ncl ude <NET/ Par ki ng. h>

#i ncl ude <NET/ Locati on. h>

#i ncl ude <NET/ LaneLocati on. h>

/1 Put a description of the specified node on the specified stream
ostream& oper at or<<(ostream& os, const TNet Node& node)
{

0S << "N#" << node.Getld() << "@ << (void*) &node;

return os;

/1 Put a description of the specified link on the specified stream
ostream& operat or<<(ostream& os, const TNetLi nk& |ink)

0s << "L#" << link.CGetld() << "@ << (void*) & ink;

return os;
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/1 Put a description of the specified | ane on the specified stream
ostream& operat or <<(ostream& os, const TNetlLane& | ane)

{
0s << " |#" << lane. GetNunber() << "@ << (void*) &l ane;

return os;

/1 Put a description of the specified accessory on the specified stream
ostream& operat or <<(ostream& 0s, const TNet Accessory& accessory)

0S << "A#" << accessory.CGetld() << "@ << (void*) &accessory;

return os;

/1 Put a representation of the specified point on the specified stream
ostream& operat or <<(ostream& os, const TGeoPoi nt& point)

{
0s << "(" << point.GetX() << ", " << point.GetY() << ")";

return os;

/1 Put a representation of the specified |ocation on the specified stream
ostream& operat or<<(ostrean® os, const TNetLocation& | ocati on)

const TNetLink& link = location. GetLink();

const TNet Node* node[ 2];

I'i nk. Get Nodes(node[ 0], node[1]);

0s << location. Get OfsetFron(*node[0]) << " from" << *node[0] << " and " <<
| ocation. Get Of fset Fron{*node[1]) << " from" << *node[1] << " on "
<< link;

if (location.lsOnSpecificLane())

0s << " on the lane " << ((const TNetlLanelLocati on&)
| ocation). GetLane(). Get Nunber();

return os;

// Dunmp a conplete description of the specified node on the specified stream
voi d DunpNode(const TNet Node& node, ostrean®& o0s)

{
0s << "Node: " << node << endl;
0s << " Position: " << node. Get Geographi cPosition() << endl;
0s << " Links:";
for (TNetNode::LinkRi nglterator i(node.GetLinks()); !i.lsDone(); i.Next())
0S << " " << **| Currentltem();
0s << endl;
}

// Dunmp a conplete description of the specified Iink on the specified stream
voi d DunpLi nk(const TNetLink& |ink, ostrean& os)
{

0s << "Link: << link << endl;

const TNet Node* nodeA;

const TNet Node* nodeB;

I i nk. Get Nodes(nodeA, nodeB);

0s << " Nodes: " << *nodeA << " " << *npodeB << endl;

0s << " Accessories:";

for (TNetLink::AccessoryCollectionlterator i(link.GetAccessories());
'i.lsDone(); i.Next())

0S << " " << **| Currentltem();
0s << endl;
0s << " Length:" << endl;
0s << " w o setbacks: " << link.GetLength() << endl;
0s << " with setbacks: " << |ink.GetLength(TRUE) << endl;
0s << " Setbacks:" << endl;
0s << " at " << *nodeA << ": " << |ink. Get Setback(*nodeA) << endl;
0s << " at " << *nodeB << ": " << |ink. Get Set back(*nodeB) << endl;
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0s << " Through links:" << endl;

0s << " at " << *nodeA << ": " << |ink.GetThroughLi nk(*nodeA) << endl;

0s << " at " << *nodeB << ": " << |ink. Get ThroughLi nk(*nodeB) << endl;

0s << " Speed Limts:" << endl;

0s << " at " << *nodeA << ": " << |ink. Get SpeedLi m t Towar ds(*nodeA) <<
endl ;

0s << " at " << *nodeB << ": " << |ink. Get SpeedLi m t Towar ds(*nodeB) <<
endl ;

/1 Dunp a conplete description of the specified pocket on the specified stream
voi d DunmpPocket (const TNet Pocket & pocket, ostrean& os)

os << " Style: ";
switch (pocket.GetStyle()) {
case TNet Pocket :: kTurn:
0s << "turn" << endl;
br eak;
case TNet Pocket : : kPul | out:
0s << "pullout" << endl;
br eak;
case TNet Pocket : : kMer ge:
0s << "nmerge" << endl;
br eak;

0s << " Length: " << pocket.GetlLength() << endl;
0s << " Lane: " << pocket. GetLane() << endl;

// Dunp a conplete description of the specified parking on the specified
/1l stream
voi d DunpPar ki ng(const TNet Par ki ng& par ki ng, ostream& 0s)

{
os << " Style: ";
switch (parking. GetStyle()) {
case TNet Parking:: kParal |l el OnStreet:
0s << "parallel on street" << endl;
br eak;
case TNet Parki ng: : kHeadl nOnStreet :
0s << "head-in on street" << endl;
br eak;
case TNet Parki ng: : kDri veway:
0s << "driveway" << endl;
br eak;
case TNet Parking: : kLot :
0s << "lot" << endl;
br eak;
case TNet Par ki ng: : kBoundary:
0s << "boundary" << endl;
br eak;
}
0s << " Capacity: " << parking. GetCapacity() << endl;
0s << " Ceneric: " << (parking.lsCeneric() ? "yes" : "no") << endl;
}

// Dunp a conplete description of the specified accessory on the specified
// stream
voi d DunpAccessory(const TNet Accessory& accessory, ostrean& 0s)

0S << "Accessory: " << accessory << endl;
0s << " Location: " << accessory. GetlLocation() << endl;
os << " Type: ";

switch (accessory. Get Type()) {

case TNet Accessory: : kPocket :
0s << "pocket" << endl;
DunpPocket ((const TNet Pocket & accessory, 0s);
br eak;

case TNet Accessory: : kPar ki ng:
0s << "parking" << endl;
DunpPar ki ng( (const TNet Par ki ng& accessory, 0s);
br eak;
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/1 Dunp a conplete description of the specified | ane on the specified stream
voi d DunpLane(const TNetLane& | ane, ostrean& 0s)

{
0S << "Lane: " << lane << endl;
0s << " Link: " << lane.GetLink() << endl;
0s << " Start Node: " << lane.GetStartNode() << endl;
0s << " End Node: " << |ane. Get EndNode() << endl;
bool perm = FALSE;
for (TNetLink::LaneCollectionlterator
i (1 ane. Get Li nk(). Get LanesFron(l ane. Get Start Node())); !'i.IsDone();
i.Next())
if (*i.Currentltem() == &l ane)
perm = TRUE;
0s << " Permanent: " << (perm? "yes" : "no") << endl;
}

/1 Dump a network.
int main(int, char*[])

try {
TDbDirectory directory(TDbDirectoryDescription("IOC1"));

TDbSour ce nodeSource(directory, directory. Get Source("Node"));
TDbSource |inkSource(directory, directory. GetSource("Link"));
TDbSour ce pocket Source(directory, directory. Get Source("Pocket Lane"));
TDbSour ce parki ngSource(directory, directory. GetSource("Parking"));
TDbSour ce | aneSource(directory,

di rectory. Get Sour ce("Lane Connectivity"));
TDbSour ce ucontrol Source(directory,

di rectory. Get Sour ce("Unsignalized Node"));
TDbSour ce scontrol Source(directory,

directory. Get Source("Si gnal i zed Node"));
TDbSour ce phasi ngSour ce(directory,

di rectory. Get Sour ce("Phasing Plan"));
TDbSour ce tim ngSource(directory,

directory. Get Source("Tim ng Plan"));

char 1ine[80];

cin.getline(line, 80);

TDbTabl e nodeTabl e( nodeSource, nodeSource. Cet Tabl e(line));
cin.getline(line, 80);

TDbTabl e |inkTabl e(linkSource, |inkSource.CetTable(line));
cin.getline(line, 80);

TDbTabl e pocket Tabl e( pocket Sour ce, pocket Source. Get Tabl e(line));
cin.getline(line, 80);

TDbTabl e par ki ngTabl e( par ki ngSour ce, par ki ngSour ce. Get Tabl e(line));
cin.getline(line, 80);

TDbTabl e | aneTabl e(| aneSour ce, | aneSource. Get Tabl e(line));
cin.getline(line, 80);

TDbTabl e ucontrol Tabl e(ucontrol Source, ucontrol Source. Get Tabl e(line));
cin.getline(line, 80);

TDbTabl e scontrol Tabl e(scontrol Source, scontrol Source. Get Tabl e(line));
cin.getline(line, 80);

TDbTabl e phasi ngTabl e( phasi ngSour ce, phasi ngSource. Get Tabl e(line));
cin.getline(line, 80);

TDbTabl e tim ngTabl e(ti m ngSource, tim ngSource. CGetTable(line));

TNet Reader reader(nodeTabl e, |inkTable, pocketTable, parkingTable,
| aneTabl e, ucontrol Tabl e, scontrol Tabl e, phasi ngTabl e,
tim ngTabl e);

TNet Net wor k net wor k;
TNet Subnet wor k subnet wor k(reader, networKk);

TNet Subnet wor k: : NodeSet & nodes = subnet wor k. Get Nodes() ;
TNet Subnet wor k: : Li nkSet & | i nks = subnetwor k. Get Li nks();

cout << "rxxxk NODES *****" << endl;

for (TNet Subnetwork::NodeSetlterator n(nodes); !n.lsDone(); n.Next())
DunpNode(**n. Currentlten(), cout);

cout << endl;
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cout << "rxrxE ] INKS *rrxxt << endl

for (TNet Subnetwork::LinkSetlterator |(links); !l.IsDone(); |.Next())
DunpLi nk(**I . Currentlten{), cout);

cout << endl;

cout << "*x*xx ACCESSORI ES ON LINKS *****" << endl;

for (I.Reset(); !l.IsDone(); I|.Next()) {
const TNetLink& link = **| . Currentltemn();
cout << ". . . on" << link << " . . ." << endl;

for (TNetLink::AccessoryCollectionlterator a(link.CetAccessories());
la.lsDone(); a.Next())
DunpAccessory(**a. Currentlten(), cout);

cout << endl;

cout << "ExxFE | ANES **xxx" << endl ;
for (I.Reset(); !l.IsDone(); |.Next()) {
const TNetLink& link = **| . Currentlten();
const TNet Node* node[ 2];
I'i nk. Get Nodes(( TNet Node*&) node[ 0], (TNetNode*&) node[1]);
for (size_t side = 0; side < 2; ++side) {
cout << ". . . on " << link << " toward " << *node[side] <<
", . . " << endl;
for (TNetLink::LaneCollectionlterator
Il (I'i nk. Get LanesTowar ds(*node[ si de], TRUE));
1. 1sDone(); I1.Next())
DunpLane(**I|.Currentlten(), cout);
}

cout << endl;

cout << "***** POCKETS ON LANES *****" << endl;
for (I.Reset(); !l.IsDone(); I|.Next()) {
const TNetLink& link = **| . Currentlten();
const TNet Node* node[ 2];
I'i nk. Get Nodes(( TNet Node*&) node[ 0], (TNetNode*&) node[1]);
for (size_t side = 0; side < 2; ++side) {
cout << ", . . on" << link << " toward " << *node[side] <<
.. " << endl;
for (TNetLink::LaneCollectionlterator
I'l (1'i nk. Get LanesTowar ds(*node[ si de], TRUE));
'11.1sDone(); Il.Next())
for (TNetLane:: Pocket Col | ectionlterator
p((*I'l.Currentlten())->Cet Pockets()); !p.|sDone();
p. Next ())
DunpAccessory(**p. Currentlten(), cout);
}

cout << endl;
} catch(const TNet Excepti on& net Exception) {

cerr << "Network exception: " << netException. Get Message() << endl;
} catch(const TDbException& dbException) {

cerr << "Database exception: " << dbException. Get Message() << endl;
} catch(...) {

cerr << "Unknown exception." << endl;

}

return O;

XIl. APPENDIX: Network Data Tables

This appendix contains database subsystem import files for a variety of network data
tables.
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A. Empty Network

The following empty network tables can be used as prototypes for constructing networks.

1. EmptyNetwork.Dat

Enpty Node Tabl e
This is an enpty node table.
NCDEEMPT
Node
CREATE TABLE NODEEMPT (
I D NUMBER( 10) ,
ABSCl SSA FLOAT,
ORDI NATE FLOAT,
PRI MARY KEY (1 D)

)
I D, ABSCI SSA, ORDI NATE

Enpty Link Tabl e

This is an enpty link table.

LI NKEMPT

Li nk

CREATE TABLE LI NKEMPT (
ID NUMBER(10),
NODEA NUNMBER( 10) ,
NODEB NUNMBER( 10) ,
PERMLANESA NUVBER( 3) ,
PERMLANESB NUMBER( 3) ,
LEFTPOCKETSA NUVBER( 3) ,
LEFTPOCKETSB NUMBER( 3) ,
RGHTPOCKETSA NUMBER( 3) ,
RGHTPOCKETSB NUMBER( 3) ,
TWOMAYTURN CHAR( 1),
LENGTH FLOAT,
GRADE FLOAT,
SETBACKA FLOAT,
SETBACKB FLOAT,
CAPACI TYA FLQAT,
CAPACI TYB FLOAT,
SPEEDLI M TA FLQAT,
SPEEDLI M TB FLQAT,
FREESPEEDA FLOAT,
FREESPEEDB FLQAT,
CRAWLSPEEDA FLOAT,
CRAWLSPEEDB FLOQOAT,
THRUA NUMBER( 10) ,
THRUB NUMBER( 10) ,
COSTA NUMBER(10),
COSTB NUMBER( 10) ,
FUNCTCLASS VARCHAR(10),
PRI MARY KEY (1D)

) .

Ib, NODEA, NODEB, PERMLANESA, PERMLANESB, LEFTPOCKETSA, LEFTPOCKETSB, RGHTPOCKETSA,
RGHTPOCKETSB, TWOWAYTURN, LENGTH, GRADE, SETBACKA, SETBACKB, CAPACI TYA, CAPACI TYB,

SPEEDLI M TA, SPEEDLI M TB, FREESPEEDA, FREESPEEDB, CRAW.SPEEDA, CRAW.SPEEDB, THRUA, THRUB,

COSTA, COSTB, FUNCTCLASS

Enpty Pocket Lane Tabl e

This is an enpty pocket |ane table.

POCKEMPT
Pocket Lane
CREATE TABLE POCKEMPT (
| D NUMBER( 10) ,
NODE NUMBER( 10) ,
LI NK NUMBER( 10) ,
OFFSET FLOAT,
LANE NUMBER(3),
STYLE CHAR(1),
LENGTH FLOAT,
PRI MARY KEY (| D)
)

Enpty Lane Use Tabl e

This is an enpty | ane use table.
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LANEEMPT
Lane Use
CREATE TABLE LANEEMPT (
NODE NUMBER( 10),
LI NK NUMBER( 10) ,
LANE NUMBER(3),
USE VARCHAR( 10)

)
NODE, LINK LANE, USE

Enpty Parking Tabl e
This is an enpty parking table.
PARKEMPT
Par ki ng
CREATE TABLE PARKEMPT (
I D NUMBER( 10),
LI NK NUVBER( 10) ,
NODE NUVBER( 10) ,
OFFSET FLOAT,
STYLE CHAR(5),
CAPACI TY NUMBER(5),
GENERI C CHAR(1),
PRI MARY KEY (I D)

),
ID, LINK, NODE, OFFSET, STYLE, CAPACITY, GENERIC

Enpty Lane Connectivity Tabl e
This is an enpty |ane connectivity table.
CONNEMPT
Lane Connectivity
CREATE TABLE CONNEMPT (
NODE NUVBER( 10) ,
I NLI NK NUMBER( 10) ,
I NLANE NUMBER( 3) ,
QUTLI NK NUVBER( 10) ,
QUTLANE NUMBER( 3)

)
NODE, | NLINK, | NLANE, OUTLINK, OUTLANE

Enpty Unsignal i zed Node Tabl e
This is an enpty unsignalized node table.
UNSI EMPT
Unsi gnal i zed Node
CREATE TABLE UNSI EMPT (
NCDE NUMBER( 10) ,
I NLI NK NUMBER( 10) ,
SI GN CHAR( 1)

)
NODE, | NLINK, SIGN

Empty Signalized Node Tabl e
This is an enpty signalized node table.
SI GNEMPT
Si gnal i zed Node
CREATE TABLE SI GNEMPT (
NODE NUMBER( 10) ,
TYPE CHAR(1),
PLAN NUMBER( 3) ,
COFFSET FLQAT,
STARTTI ME CHAR( 8)

)
NODE, TYPE, PLAN, OFFSET, STARTTIME

Enpty Phasing Pl an Tabl e
This is an enpty phasing plan table.
PHASEMPT
Phasi ng Pl an
CREATE TABLE PHASEMPT (
NODE NUMBER( 10) ,
PLAN NUMBER( 3),
PHASE NUMBER( 3) ,
I NLI NK NUMBER( 10) ,
QUTLI NK NUMBER( 10) ,
PROTECTI ON CHAR( 1)

)
NODE, PLAN, PHASE, |NLINK, OUTLINK, PROTECTI ON
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Empty Timng Plan Table
This is an enpty timng plan table.
TI MEEMPT
Timng Plan
CREATE TABLE TI MEEMPT (
PLAN NUMBER( 3) ,
PHASE NUMBER( 3) ,
NEXTPHASES VARCHAR( 20) ,
CREENM N FLOAT,
GREENVAX FLOAT,
CREENEXT FLOAT,
YELLOW FLOAT,
REDCLEAR FLQOAT

)
PLAN, PHASE, NEXTPHASES, GREENM N, GREENMAX, GREENEXT, YELLOW REDCLEAR

B. Sample Networks

The following sample network tables are required for the network test program. They

correspond closely to the example network in the text.

1. SampleNetwork2.dat

Sanpl e Node Table |1
This is a sanple node table.
NCDESAMP2
Node
CREATE TABLE NODESAMP2 (
I D NUMBER( 10) ,
ABSCl SSA FLOAT,
ORDI NATE FLOAT,
PRI MARY KEY (1 D)

)

I D, ABSCI SSA, ORDI NATE
8520, 1.0, 0.5

8521, 0.0, 0.0

14136, 1.0,
14141, 1.0
14062, 0.5,
14142, 1.0
14340, 1.5
8525, 1.0
8522, 0.0
8523, -
8524, 0.0

Sanpl e Link Table |1

This is a sanple link table.

LI NKSAMP2

Li nk

CREATE TABLE LI NKSAMP2 (
ID NUVBER(10),
NCDEA NUMBER( 10) ,
NODEB NUNMBER( 10) ,
PERVMLANESA NUMBER( 3) ,
PERMLANESB NUVBER( 3) ,
LEFTPOCKETSA NUVBER( 3) ,
LEFTPOCKETSB NUVBER( 3) ,
RGHTPOCKETSA NUMBER( 3) ,
RGHTPOCKETSB NUMBER( 3) ,
TWOMAYTURN CHAR(1),
LENGTH FLOAT,
GRADE FLOAT,
SETBACKA FLOAT,
SETBACKB FLOAT,
CAPACI TYA FLQAT,
CAPACI TYB FLOAT,
SPEEDLI M TA FLQAT,
SPEEDLI M TB FLOAT,
FREESPEEDA FLQAT,
FREESPEEDB FLOAT,
CRAWLSPEEDA FLQAT,
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CRAW.SPEEDB FLOAT,
THRUA NUVBER( 10) ,
THRUB NUMBER( 10),
COSTA NUMBER( 10) ,
COSTB NUVBER( 10) ,
FUNCTCLASS VARCHAR( 10) ,
PR MARY KEY (1 D)

),

| D, NODEA, NODEB, PERMLANESA, PERMLANESB, LEFTPOCKETSA, LEFTPOCKETSB, RGHTPOCKETSA,

RGHTPOCKETSB, TWOMAYTURN, LENGTH, GRADE, SETBACKA, SETBACKB, CAPACI TYA, CAPACI TYB,

SPEEDLI M TA, SPEEDLI M TB, FREESPEEDA, FREESPEEDB, CRAW.SPEEDA, CRAW.SPEEDB, THRUA, THRUB,

COSTA, COSTB, FUNCTCLASS

12384, 14136, 8520, 4, 4, 0, 1, 0, 1, 'T, 1000.0, 1.0, 15.0, 0.0, 800, 1000, 45.0, 45.0,

50.0, 50.0, 15.0, 15.0, 28804, 28800, 1, 1, 'OTHER

12407, 8521, 14136, 2, 2, 0, 0, 1, 0, 'F, 1200.0, 0.0, 10.0, 15.0, 500, 500, 35.0, 35.0,

40.0, 40.0, 10.0, 10.0, 9704, 0, 1, 1, ' OTHER

28800, 8520, 14141, 3, 4, 0, 1, 0, 1, 'T, 1500.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,

50.0, 50.0, 15.0, 15.0, 12384, 11486, 1, 1, ' OTHER

11487, 14062, 14141, 3, 3, 0, 2, 0, 1, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,

50.0, 50.0, 15.0, 15.0, 0, 11495, 1, 1, ' OTHER

11486, 14141, 14142, 2, 3, 1, 0, 0, O, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,

50.0, 50.0, 15.0, 15.0, 28800, 0, 1, 1, ' OTHER

11495, 14141, 14340, 3, 3, 2, 0, 1, 0, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,

50.0, 50.0, 15.0, 15.0, 11487, 0, 1, 1, ' OTHER

28804, 14136, 8525, 5, 4, 0, 0, 0, 0, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,

50.0, 50.0, 15.0, 15.0, 12384, 0, 1, 1, ' OTHER

9706, 8521, 8524, 1, 1, O, O, O, O, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,
50.0, 50.0, 15.0, 15.0, 9705, 0, 1, 1, ’'OTHER
9705, 8521, 8522, 1, 1, O, O, O, O, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,
50.0, 50.0, 15.0, 15.0, 9706, O, 1, 1, ’'OTHER
9704, 8521, 8523, 2, 2, 0, 0, O, O, 'F, 1000.0, 1.0, 0.0, 15.0, 800, 1000, 45.0, 45.0,
50.0, 50.0, 15.0, 15.0, 9704, 0, 1, 1, ’'OTHER

Sanpl e Pocket Lane Table |1
This is a sanple pocket |ane table.
POCKSAMP2
Pocket Lane
CREATE TABLE POCKSAMP2 (

I D NUMBER( 10) ,

NCDE NUMBER( 10) ,

LI NK NUMBER( 10) ,

OFFSET FLOAT,

LANE NUMBER( 3),

STYLE CHAR(1),

LENGTH FLOAT,

PRI MARY KEY (I D)

)

I D, NODE, LINK, OFFSET, LANE, STYLE, LENGTH
85201, 8520, 12384, 0, 1, 'M, 100.0

85206, 8520, 12384, 0, 6, 'M, 200.0

85213, 8521, 12407, 600.0, 3, 'P, 30.0
141411, 14141, 28800, 0, 1, 'T', 200.0
141416, 14141, 28800, 0, 6, 'T, 300.0

Sanpl e Lane Use Table |1
This is a sanple | ane use table.
LANESAMP2
Lane Use
CREATE TABLE LANESAMP2 (
NODE NUVBER( 10) ,
LI NK NUMBER( 10) ,
LANE NUVBER(3),
USE VARCHAR( 10)

)
NODE, LINK, LANE, USE
14136, 12407, 2, ' PARKING

Sanpl e Parking Table |1
This is a sanple parking table.
PARKSAMP2
Par ki ng
CREATE TABLE PARKSAMP2 (
I D NUVBER( 10) ,
LI NK NUVBER( 10) ,
NODE NUNMBER( 10) ,
OFFSET FLOAT,
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STYLE CHAR(5),
CAPACI TY NUMBER(5),
GENERI C CHAR(1),
PRI MARY KEY (I D)

)

1001,
1002,
1003,
1004,

28800, 8520, 400,
12384, 14136, 300,
12407, 14136, 200,
12407, 8521, 100,

'Lor, 50,

" PRSTR ,
"H STR',
" DRVWY ,

Sanmpl e Lane Connectivity Table ||

This is a sanple | ane connectivity table.

CONNSAMP2
Lane Connectivity
CREATE TABLE CONNSAMP2 (
NODE NUNMBER( 10) ,
I NLI NK NUMBER( 10) ,
I NLANE NUMBER( 3) ,
OUTLI NK NUVBER( 10) ,

);
NODE,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
14141,
8520,
8520,
8520,
8520,
8520,
8520,
8520,
8520,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
14136,
8521,
8521,
8521,
8521,
8521,
8521,
8521,
8521,
8521,
8521,

OUTLANE NUMBER( 3)

1,

E

I'NLINK, | NLANE, OUTLI NK, OUTLANE

11487,
11487,
11487,
11487,
11487,
11487,
11486,
11486,
11486,
11486,
114095,
11495,
11495,
11495,
11495,
11495,
28800,
28800,
28800,
28800,
28800,
28800,
12384,
12384,
12384,
12384,
28800,
28800,
28800,
28800,
12407,
12407,
12384,
12384,
12384,
12384,
12384,
28804,
28804,
28804,
28804,
28804,
28804,
12407, 1
12407, 1
12407, 2,
12407, 2
9704, 1
9704, 1
9704, 2
9704, 2,

1

1
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28800,
28800,
28800,
28800,
12384,
12384,
12384,
12384,
12384,
28804,
28804,
28804,
28804,
28804,
12407,
12407,
12384,
12384,
12384,
12384,
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9704,
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8521, 9705, 1, 12407, 1
8521, 9706, 1, 9705, 1
8521, 9706, 1, 12407, 2
8521, 9706, 1, 9704, 1

Sanpl e Unsignalized Node Table |1
This is a sanple unsignalized node table.
UNSI SAMP2
Unsi gnal i zed Node
CREATE TABLE UNSI SAMP2 (
NODE NUNMBER( 10) ,
I NLI NK NUMBER( 10) ,
SI GN CHAR( 1)
NODE, | NLINK, SIGN
8520, 12384, 'N
8520, 28800, 'N
14136, 12407, 'S
14136, 12384, 'N
14136, 28804, 'N

Sanpl e Signalized Node Table 11
This is a sanple signalized node table.
SI GNSAMP2
Si gnal i zed Node
CREATE TABLE SI GNSAMP2 (
NODE NUNMBER( 10) ,
TYPE CHAR(1),
PLAN NUMBER( 3) ,
OFFSET FLQAT,
STARTTI ME CHAR( 8)

)

NODE, TYPE, PLAN, OFFSET, STARTTI ME
14141, ' T, 1, 19.0, ' ALLO: 00’
8521, 'A, 2, 0.0, 'ALL18:00’

8521, 'A, 3, 0.0, 'VKD7: 00’

Sanpl e Phasing Plan Table |1
This is a sanple phasing plan table.
PHASSAMP2
Phasi ng Pl an
CREATE TABLE PHASSAMP2 (
NCDE NUMBER( 10) ,
PLAN NUMBER( 3),
PHASE NUMBER( 3) ,
I NLI NK NUMBER( 10) ,
QOUTLI NK NUMBER( 10) ,
PROTECTI ON CHAR( 1)

);
NODE, PLAN, PHASE, |NLINK, OUTLINK, PROTECTI ON

14141, 1, 1, 11487, 11495, 'U
14141, 1, 1, 11487, 28800, 'FP
14141, 1, 1, 11495, 11487, 'U
14141, 1, 1, 11495, 11486, 'P
14141, 1, 1, 11486, 11487, 'U
14141, 1, 1, 28800, 11495, 'U
14141, 1, 2, 11487, 28800, 'P
14141, 1, 2, 11495, 11486, 'P
14141, 1, 2, 11486, 11495, 'P
14141, 1, 2, 28800, 11487, 'P
14141, 1, 2, 28800, 11495, 'U
14141, 1, 2, 11486, 11487, 'U
14141, 1, 3, 11487, 28800, 'P
14141, 1, 3, 28800, 11487, 'P
14141, 1, 3, 28800, 11486, 'U
14141, 1, 3, 28800, 11495, 'P
14141, 1, 3, 11495, 11486, 'U
14141, 1, 3, 11486, 11487, 'U
14141, 1, 4, 11487, 28800, 'P
14141, 1, 4, 11486, 11495, 'U
14141, 1, 4, 11486, 28800, 'U
14141, 1, 4, 11486, 11487, ' P
14141, 1, 4, 28800, 11486, 'U
14141, 1, 4, 28800, 11495, 'P
14141, 1, 4, 11495, 11486, 'U
14141, 1, 5, 11487, 11486, 'P
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14141, 1, 5, 11487, 28800, 'P
14141, 1, 5, 11495, 28800, 'P
14141, 1, 5, 11495, 11486, 'U
14141, 1, 5, 11486, 11487, 'P
14141, 1, 5, 28800, 11495, 'P
14141, 1, 6, 11487, 28800, 'P
14141, 1, 6, 11495, 28800, 'P
14141, 1, 6, 11495, 11487, 'U
14141, 1, 6, 11495, 11486, 'P
14141, 1, 6, 11486, 11487, 'U
14141, 1, 6, 28800, 11495, 'P
8521, 2, 1, 9705, 9704, 'U
8521, 2, 1, 9705, 9706, 'U
8521, 2, 1, 9705, 12407, 'U
8521, 2, 1, 9706, 9705, 'U
8521, 2, 1, 9706, 12407, 'U
8521, 2, 1, 9706, 9704, 'U
8521, 2, 2, 12407, 9704, 'U
8521, 2, 2, 12407, 9705, 'U
8521, 2, 2, 12407, 9706, 'U
8521, 2, 2, 9704, 12407, 'U
8521, 2, 2, 9704, 9705, 'U
8521, 2, 2, 9704, 9706, 'U
8521, 3, 1, 9705, 9704, 'U
8521, 3, 1, 9705, 9706, 'U
8521, 3, 1, 9705, 12407, 'U
8521, 3, 1, 9706, 9705, 'U
8521, 3, 1, 9706, 12407, 'U
8521, 3, 1, 9706, 9704, 'U
8521, 3, 2, 12407, 9706, 'P
8521, 3, 2, 9704, 9705, 'P
8521, 3, 3, 12407, 9704, 'U
8521, 3, 3, 12407, 9705, 'U
8521, 3, 3, 12407, 9706, 'U
8521, 3, 3, 9704, 12407, 'U
8521, 3, 3, 9704, 9705, 'U
8521, 3, 3, 9704, 9706, 'U

Sanple Tinming Plan Table |1
This is a sanple timng plan table.
TI MESAMP2
Timng Plan
CREATE TABLE TI MESAMP2 (
PLAN NUMBER( 3) ,
PHASE NUMBER( 3) ,
NEXTPHASES VARCHAR( 20) ,
CREENM N FLOAT,
GREENMAX FLOAT
CREENEXT FLOAT,
YELLOW FLQAT,
REDCLEAR FLQOAT

)

PLAN, PHASE, NEXTPHASES, GREENM N, GREENMAX, GREENEXT, YELLOW REDCLEAR
1, 1, '2', 35.0, 0.0, 0.0, 4.0, 0.0
1, 2, '3, 5.0, 0.0, 0.0, 3.0, 0.0
1, 3, '4, 8.0, 0.0, 0.0, 3.0, 0.0
1, 4, '5, 32.0, 0.0, 0.0, 4.0, 0.0
1, 5, '6', 9.0, 0.0, 0.0, 3.0, 0.0
1, 6, '1', 1.0, 0.0, 0.0, 3.0, 0.0
2, 1, 2", 12.0, 30.0, 4.0, 3.0, 0.0
2, 2, '1'", 10.0, 40.0, 4.0, 3.0, 0.0
3, 1, '2", 12.0, 30.0, 4.0, 3.0, 1.0
3, 2, '3, 4.0, 8.0, 2.0, 3.0, 0.0
3, 3, '1', 10.0, 20.0, 4.0, 3.0, 1.0

2. SampleNetwork2U.dat

Sanpl e Unsignalized Node Table I1-U
This is a sanple unsignalized node table.
UNSI SAMP2U
Unsi gnal i zed Node
CREATE TABLE UNSI SAMP2U (
NODE NUVBER( 10) ,
I NLI NK NUMBER( 10) ,
SI GN CHAR( 1)
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)
NODE, | NLINK, SIGN
8520, 12384, 'N

8520, 28800, 'N

14136, 12407, °
14136, 12384, °
14136, 28804,
14141, 11487,
14141, 11486,
14141, 11495,
14141, 28800,
8521, 12407,
8521, 9705,
8521, 9704,
8521, 9706,

NZZW0

Thhnn

S

wnan - .

LA-UR-97-1580 226



	TRANSIMS Network Subsystem for IOC-1
	Abstract
	I. Introduction
	II. Design
	A. Concepts
	1. Node
	2. Link
	3. Lane
	4. Pocket Lane
	5. Parking
	6. Traffic Control
	7. Lane Connectivity
	8. Unsignalized Node
	9. Signalized Node
	10. Phasing Plan
	11. Timing Plan
	12. Study Areas and Buffer Areas

	B. Classes
	1. TNetFactory
	2. TNetNetwork
	3. TNetSubnetwork
	4. TNetReader
	5. TNetNode
	6. TNetNodeReader
	7. TNetLink
	8. TNetLinkReader
	9. TNetLocation
	10. TNetLane
	11. TNetLaneLocation
	12. TNetLaneConnectivityReader
	13. TNetAccessory
	14. TNetAccessoryReader
	15. TNetPocket
	16. TNetPocketReader
	17. TNetParkingReader
	18. TNetParkingReader
	19. TNetTrafficControl
	20. TNetNullControl
	21. TNetIsolatedControl
	22. TNetUnsignalizedControl
	23. TNetUnsignalizedControlReader
	24. TNetSignalizedControl
	25. TNetSignalizedControlReader
	26. TNetTimedControl
	27. TNetPhase
	28. TNetPhaseDescription
	29. TNetPhasingPlan
	30. TNetPhasingPlanReader
	31. TNetTimingPlanReader
	32. TNetSignalCoordinator
	33. TNetSimulationArea
	34. TNetSimulationAreaReader
	35. TNetSimulationAreaLinkReader
	36. TGeoPoint
	37. TGeoRectangle
	38. TGeoFilterFunction
	39. TGeoFilterNone
	40. TGeoFilterRectangle
	41. TNetException


	III. Implementation
	A. C++ Libraries
	B. Sources for Traffic Engineering Information

	IV. Usage
	A. Accessing Network Data via C++
	B. Network Data Tables
	1. File Formats
	Node table format.
	Link table format.
	Pocket lane table format.
	Parking table format.
	Lane connectivity table format.
	Unsignalized node table format.
	Signalized node table format.
	Phasing plan table format.
	Timing plan table format.
	Study area link table format.

	2. Example

	C. Notes
	1. Row Order of Phasing and Timing Plans
	2. Boundary Accessories


	V. Future Work
	VI. References
	VII. APPENDIX: Booch Notation Diagrams
	VIII. APPENDIX: Source Code
	IX. APPENDIX: Test Program
	X. APPENDIX: Data Source Creation Utility
	XI. APPENDIX: Network Dump Utility
	XII. APPENDIX: Network Data Tables

